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LP Turbine LLSB Replacement Cash Flow

Date

Fixed Price Portion of Contract

$999.400

—G55400

U1 L5Bs shipment (FOB Japan)

3.248,050

53,

U1 Engineering labor {(inc QA fravel)

August 12, 2008

10/23/2010 248,050
U1 LSBs installed 12/1/2010 $999,400 $999,400
, , Estimated T&M Contract Expenses . ;
Linit 2 additional stuck pin removal (5%) 121172010 $39,500 $39,500
Unit 2 max bonus for early installation 12/1/2010 $250,000 $250,000
Unit 1 additional stuck pin removal (5%) 4/25/2011 $39,500 $39,500
Unit 1 max bonus for early installation 42512011 $250,000 $250,000
e Estimated Other Project Expenses R
Unit 2 Sales Tax 121612010 $208,680 $208,680
Unit 1 Sales Tax 4/25/2011 $206,340 $2086,340
Unit 2 IPSC Labor 12/1/2010 $15,000 $15,000
Unit 1 IPSC Labor 5/1/2011 $15,000 $15,000
Training 3/1/2010 $25,000 $25,000
Outage office trailer 6/1/2010 $20,000 $20,000
Rotor bore engineering evaluation 2/1/2010 $20,000 $20,000
U2 Engineering labor {inc QA travel) 5/1/2010 $20,000 $20,000
12/15/2010 $20,000




IGS 09-03 Expenditure Tracking -LP Turbine LSB Replacement

Contract Costs {pre-tax)
15% on contract signing
U2 5 rows shipped

U2 6th row shipped

U2 installation complete

Total

Project Extra Costs (pre-tax)
EWA-2 stuck pin removal tooling
EPQO-990 oversized pin
EPO-880 oversized reamer
Early completion bonus

EWA-3 balance guy travel

Total

1,499,100
2,715,104

543,021
1,002,500

5,758,725

17,870
2,800
1,850

250,625
7,600

280,745

IP7017998
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JOB NO.: IGS-09-03 W.0. #09-68785-0

TITLE: Replace LP Turbine Last Stage Buckets

DESCRIPTION: Replace LP turbine last stage buckets on both Units during the 2010 and 2011 major outages. LP
turbine last stage bucket tip leading edge erosion has progressed to the point where cracking and
tip failure are probable during the next LP turbine outage operating interval (10 years). GE
recommended replacing these buckets following their 2007 and 2008 outage inspections.
Justification is based on the OEM recommendation and the avoided costs of extended forced
outages to repair damage resulting from an LP turbine last stage bucket tip failure.

JUSTIFICATION: ECONOMIC
RATE OF RETURN: 21 percent
PAYBACK PERIOD: 4.5 years
BENEFIT/COST RATIO: 1.74
ECONOMIC LIFE: 10 years
PV SAVINGS: $21,815,000
SALVAGE VALUE:
ADDITIONAL DETAIL: Last stage bucket leading edge erosion is deep enough to propagate surface cracks which will

cause bucket tip failure. There have been several failures of these buckets due to material
properties and resonance node characteristics which stimulate crack growth in the tip area. GE
issued TIL 1512-2 in 2005 to address customer concerns with these buckets.

COST ESTIMATE:
2009-2010 2010-2011 Total
Engineering Labor $20,000 $20,000 $40,000
IPSC Labor $15,000 $15,000 $30,000
Contract $6.000.000 $6.000.000 $12.000.000
Job Total $6,035,000 $6,035,000 312,070,000
ALTERNATIVES: Replace entire LP turbines steam paths during the next scheduled LP turbine overhauls.

Purchase spare buckets and operate further into the LP turbine outage interval until steam path
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EFFECT OF DEFERRAL:

replacement or spare bucket installation can be scheduled.

High risk of last stage bucket tip failure with resulting extended forced outage and repair cost.
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Project Title:  LP turbine LSB replacement

Project Cost ($) 12,551,000
Salvage Value of Old Equipment (§)

Initial Savings ($)

Total Coal Savings {Ton/yr)

Total Fuel Oil Savings (Gal./yr)

Power Savings (MWhr)

Other Savings ($)

Annual Costs With the new Equipment (8) O
Future Salvage Value New Equipment($) 0
Project Life (Years) 10
[Total Coal Cost ($/10n) 38.77
Total Fuel Oil Cost (§/Gal) 3.5
Replacement Power Cost (3/MWhr) 50
Cost of Monsy (%) 8
Q&M Escalation (%) 3
Present Value of Project $0,330,278
Benefi/Cost Ratio 1.74

Payback Period

Rate of Return |

WO # 00-68785-0 Date: 8/7/2008

Total cost of project including material and labor in current dollars

Salvage value of existing equipment that will be removed.

Savings that will be oblained at project instaliation.

List the tons of coal that will be saved annually as a result of the project.

List the gallons of fuel oil that will be saved annually as a resulf of the project,

List the annual auxillary power savings that will result from the project.

List the annual savings that will result such as maintenance savings.

List the annual costs associated with the new equipment such as maintenance costs.
List the expected salvage value of the new equipment at the end of the project life.

Note: For non-annual payments or savings, use sheet 2.

Notes and Costs based on MD&A budget estimate 70458-B / 70459-B 2/6/8.

Assumptions: | Justification based on avoiding the cost of a two forced outage at year five due to bucket tip failures

21 days forced outage to repair 3 damaged buckets in one LP section @ $50/mwh rep energy cost - $16/mwh
avoided fuel cost = §15.752 x 2 = $31.504 m
3 buckets fab and install $330,000 x 2 = $660,000
fotal avoided cost = $32,164 m

Prepared by. D Spence 080608




Note: Enter unequal payments as future dollars. Account for inflation etc.
Enter Unequal Savings and Costs as positive numbers.

Annual Unequal Unequal Rate of Return  Period

Savings Savings Costs Series Present Values
Project Cost -12,651,000 -12,551,000 -12,551,000
1 0 o 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0F 32,164,000 32,164,000 21,890,278
8 0 0 0
7 0 0 0
8 0 o 0
9 0 0 0
10 0 0 0

IP7018002




Project Cost
Annual Savings
Escalation (%)
Cost of Money (%)
Periods (Years)

in

Rate of Return 21%
Neat Present Value 9,339,278
Payback Period 448
Annuity PV 21,890,278 NPV w/o Inflation

Annual Savings from Annuity 2,814,877 IRR Guess

12,551,000
0

3

8

10

0.05

6,337,053
0.1

IP7018003




Cost of Heat Rate (%)

$1.66
900
90.00%
9400
0.36%
8760

$400,805
$33,400
$1,008
$46

Fuel Cost ($/mmBtu)

Net Capacity)

Net Capacity Factor

Net Heat Rate (Btu/kwh)
Percent Heat Rate Change
Period Hours

Annual Savings/Cost ($/yr)
Monthly Savings/Cost ($/m)
Daily Savings/Cost ($/d)
Hourly Savings/Cost ($/h)

Cost of Heat Rate Change - $/Btu/kwh

$1.66
800
90.00%
134,00
8760

$400,476
$33,373
$1,007
$46

Fuel Cost ($/mmBtu)
Net Capacity)

Net Capacity Factor
Btu/kwh

Period Hours

Annual Savings/Cost (i
Monthly Savings/Cost
Daily Savings/Cost {3/
Hourly Savings/Cost ($

L.5B replacement econ cales.xds 1/10/2011

IP7018004




Sivr)
($/m)

3/h)

LSB replacement econ calcs.xis 1/10/2011

IP7018005




Economic evaluation criteria used for 2008 budget justifications

Evaluation Criteria
Outage vear
Escalation (%)
Cost of Money (%)
Evaluation Period {yr)
NPHR (Btu/kwh)
Net Capacity Factor (%)
Replacement Energy ($/MWh)
Fuel Cost (§/ton)
Fuel Cost ($/mmBtu)
CO2 tax ($/ton)

FY 06-07 Production Values
Total fuel cost ($1,000's)
Net station generation (gwh)
Total coal burned (kions)
Coal HHV (Btu/lb)
NPHR (Btu/lkwh)
Net Capacity Factor (%)
Fuel Cost ($/Mwh)

2010
3.00%
8.00%

10
8500
90%
$50.00
$38.77
$1.66
$0.00

231,047.0
14,686.0
5,850.9
11,686
9,491
931
15.73

38.77
1.66

IP7018006




Time-line for LP Turbine Last Stage Bucket Replacement Capital Project IGS09-03

5/07/07 GE recommendation to replace Ul LP turbine last stage buckets from U1, Spring
2007 outage inspections.

4/077/08 U2 LSB inspection by GE.

4/08/08 U2 LSB inspection by MD&A

5/27/08 MD&A U2 LSB inspection report and recommendation published.

5/31/08 GE U2 LSB erosion statistical study report and recommendation published.

6/16/08 Recommendation to replace LP turbine LSB’s to IPSC management.

7/31/08 WO 09-68785-0 and justification submitted for LSB replacement on:

Unit 2 - Spring 2010 $6.035 M (BY 2009-10)
Unit 1 - Spring 2011 $6.035 M (BY 2010-11)

8/06/08 Recommendation to replace LP turbine LSB’s to LADWP.

10/08 QOutage schedule changed - U2 moved to Fall 2010 (BY 2010-11)
8/03/09 Request for quotes sent out.

9/16/09 Bids received.

11/02/09 Letter of intent to award contract to Toshiba International Corp. sent.

1/15/10 U2 outage moved up 2 weeks to Oct. 16, 2010.

2/03/10 Contract signed.

2/08/10 Payment on execution of contract $1.499M (15% of total contract price for each
unit).

9/02/10 Payment on shipping of U2 replacement parts (5 rows) $2.879M.

9/08/10 5 rows of U2 LSB’s delivered.

IP7018007




TIC 2011 IPSC Unit #1 LPA, LPB & LPC Rotor LSBE Replacement Project Base Execution Schedule

Revision 0 Dated 1-1-11

800810.dI

10 | Task Name Duration Start Finish R:ctgz I!EVKE n] iz} [1 Jan 8 1hian 16 Tan 23 TJan 30 Treh 6.° [Feb 1i3 TFeh Il“lllllllIlI|IlIlln“l'uul“l““lll“u“lllllll
1 [TIC 2611 IPSC Unit #1 LPA, LFB & LPC Rotor LSB Replacement project $1.63 days . Tue 1711711 8:00 AM Tue 411211 11:00 PW days TIC 2011
H LP Rotor L8B Rept Project Planning, Mobilization & Support TR Ry TS AT 05 AN Won 375111 :00 AM days LP Rotor LSB Rep!acm;ﬂem Project Pt
3 Site visht o review Lassons Leamed and Present Projact Required documenis 32 brs  Twe 111717 B:00 AM Fri 114011 M TIC 37 hes ‘&H&E@ i
] O Sile Planning period 24dws Won 717111 B:00 AM Fr B TiE 240 i ] T :
3 Recaive & Oif Load Trucks #1 and 42 B Tue A TH00AM e dHIT FiC-ReBENCo, Skeleton crew-Cller ] h: 7 ncelve & OFf Laad Trucks #1and #2 !
7 Walk dawn platforms neadad for LP Rotor LEE Replacament Profect Bhrs Fit-Rel , Skelafon crew-Giler E: h‘ £ Valk down platforms needad for i Reﬁar LS8 Rep)acement o4
Stage Ofice-Break Trailer, Sebup Same Etws Fii-ReCENce, Skelsion crew-Ciler & hespl Qage Office-Break '}‘raihgr’ Sel-up Samp |
g Shieck skids 1o ensure level ' T B Wed S R00 AN TiEReGENce, Bkeiston crew-Clier & hrib] “heck skids to ensure tevel
1z Slage Equipment for Laydovwn & Elecirical ock-ups R TSR Wed B2 B:00 AM TiC-ReGENco, Skelston crew-Clier . 12 7 i tage Equ[pment for Laydown & Electrical hook-ups
[ Connect Temp Elecirical, Office-Break Traller & ReGENCo Equipment J8hes Wed 81 460 B Fii 3{4:’11 300 PM Client ) 15|hr onnect Temp Eleclr(cax omce-Braak Tralier & ReGENco E
14 Setup LS Balance Machine on Turbine Deck 12 hirs . Wed 32711 300 PM B 374111 10:00 AM TIC-ReG i 12 hraplllBRet-ug 1_5 Ba!ance Machlne on Turblne D.ck‘
TR Erect platforms nesded for LP Rotor LER Replacement & NOE/Bors Inspactions 48 b Thy 311 E00 AM Thu 3101 §:00PH Client 48 nespllf! 1me: p\aﬁ’amt nesded for LP Rotor xn.ss Replacam
Final Organize On Sﬂe Admin, Bxeculion and Support Processes 40 brs - Mon 37741 8:00 AM Fri3/11/11 500 PM e 40 I Final Dr%anizc On Site Admin, Exoc’uilor‘ anel Supp
18 Mount Olympus TIC Water delivery Ohrs: Fri 31119 1 Frid{1i1 10 Client Of Load 341 | i
10 TIC Permanently on O brs : Mon 314/11 5100 AM Mon 3/14/11 800 AM TIC 441
71 Kol LPA, TPH £ LPE Rotor L8B pins 77 h A3 'hre T Mon 4114717 §:00 Ak Fhu BT 800 Bl e o 32 hrg[ [T Kroll LPA, LPB & LPG Rotor LSB pins
17 "7 ReBGENCo Permanently on Sits ’ 17T 6 hes Wed 3716741 B:00 AM ed 3716111 8:00 AM TiC-ReGENCS -5
] T Struciural infegrity Pammanently on Site o o o Ghes Son H2001 1 10:60 AR S 3720711 16:06 AN Fie-Structural integrity ‘ 320
i¥ FA Permanently on Site T'ors " ion 3121717 8:00 AM Mon 2141 8:00 AM TiET88 ” 21 | i
4 LBA Rotor L.SB Replacement 7813 days | Thu H17/17 8:00 Pa Sat 45HT 1150 BM 16.13 da; LPA Rotor LSE Repla
40 Perform Runout inspections (Client to Perform in the Bearings) s Thu 317711 8:00 PM Fhi 577771 8:00 PM TIC-Client - T 17
81 Set LPA Rator intﬁ) tumiqg device #1 3 s Thy 317711 B:ODWFM Thu 31711 11:9? PM Yes TIC‘ReggNmiclient 3 hi et LHA R:)tor (] 1h.wnh':g device #1
3 Hemove TE and & s S he T TRETAT 0B Sai $HEAT 1100 AN TiE KeGENcs Remjove TE and GE L3B's
[ BES R 3 88 Rapl i Goniract Start Date ks TRy AHTA TLO0 B Fhu A 1R P Coniract Sfarf Bate B E
59 o ”C!\ent duﬁ;?last LBE rotor body, TE & GE LSB Blads roof arcas o 36 s Sat 3!1”8:'3 3 ‘1 1 q AM Sun 3!20/1"1 1100 PM ?I?em ) k] fil-etient id"m blast LPC rofﬂr bﬂdy,lTE &
e Cileni perorm LPE fotor body, TE & G LS8 Blade Root VI & MY inspections 14 hrs : Sun 320711 1100 PM Mon 329411 100 PM Client ) kg | 5: lent parform LPC rotc:r body, TE& G
B4 Set LPA Rotor into tuming device #1 Mon 32111 5 Yes I TIC-Ref lget LPA Rewr inta :urnmg devxce #1
3 Tnstall New TE and GELEES Fé e Wed 523777 9:00 P G ) ‘ ‘T‘I‘C-R‘e‘ & 78 hr i) ; stall Now TE ar)\d GELSE'S
85 Ream holes and install ping 72 trs: Sun FETI1 3:00 AM Wed 33011 3:00 AM TIC-RaGENSo T eam holes and Instal pins
i Siaka pins and peen covers - ‘ - 72 brs [ Wed 2/40/11 500 AR gal 4:”2”?31 500 A TICF ReGENce T i-§take pins snd peen cov
B8 | URLBAolor fo L8 Balancs Machine, Sebup same ’ ' ’ Ses S 42T Sel4/iTT00AM | Yes -ReGENGoiCliont NS e B34 It LPA rotor to LS Bala
[} Low Speed Balance LPA Rolor on Turbine Deck 18hrs  Sal 42111 7 K Fit-ReGENCS hrsgii-dow Spred Balance LP
70 Felease LPA Rotor back to 1PSC T T Bees Sat 4271 11:00 PM Sal di2iT 100 PN | Ves | TiE ReGENco-Cllant hr iease LPA Rotor ba
T LPB Rotor LSB Replacement 18.38 days | Fri 3118/11 2:00 PM h " e 5T 1100 M| ——— 18.38 lday Léa Retor L88 Re
74 Bertorr LB Holor Bunout nspections  (Cilent To Baronm in the Bearings} T s ER $HEA T 2200 PM T M| | i-Gent T : E i
5 Sal LPB Rotor into lurning des 4 [£53 ! Yes TIC-ReGENco/Clisnt 4h : UPE Rator Ink tumingldevice #2
7z Hemove TE and GE 1883 36 trs” Bat G847 11004 Sin H20AT B0 PN TIE HetENGS L6 -fusi TE and GE L5B's
73 T et dust blast LBE olor body, TE & GE 188 Blade root areas e 38rs Mon 421711 1:00 M | Wed kLR A ’ qse‘m - 4 ) nf dust st LPC ro(or body, T8
78 Gent porioiih LEC foflor Body, T & BE LS8 Blads Root VT & MT inspections {8 hrs “Wed S/231 1:00 AM Wed #3511 500 Bl Gt . 8 rafilElispt perform LPG rlulor body, TE &
77 Set LPB Rotor info tuming device #2 4 hrs ; Wed 3123111 500 P \{Ved 23 e 0 PM Yes | TIC-R GFNcolCIient n i LPE Rojor Into ttr\mlng de:vlce #2|
78 install New TE and GET88% o TR S RSO AM T Wed THGT ST AM TiCReGENES 7% b sthll Hew TE and GE L58's
75 Hear hales and install pins T2 hes  Wed 3730111 300 AM Sat 4/ B0 AM FiC-RatENe 7 aam holes and Install p
B Stake pins and peen covers Fihes g Tueyffél'ﬂ 00 A ) TIC-ReGENco takc% pins and peen
81 Lift LPB rotor to LS Balance Machine, Setup same 4w Tue §{5!11 F00 AM Yes TIC-ReGENco/Gllent Dbt L}PB rotor Ita LS
82 Low Speed Balarce LPB Rotor on Turbine Deck 16 tws | Tue 465711 T:00 AM Tue 4/5/111 1100 PM TIC-ReGENcn 15 hrpgyl oW Spasd Balance
[E] Ralease LA Rofor back i P8 - Ohrs Yue BT 11:00 PM TuediEA1 100 PM | Yes ™ TiC-ReGENco/Cilant hd ehase LPARoto
B4 LPC Rotor LSB Replacement ' ’ 20,63 days | Sat 319/11 8:00 AM Fri disive 11:00 PM ' ’ 20.63 -
BT Parform LPE Rotor Runoul Inspections {Client o Perform in the Bearings) dhre Bal BHEAT BOGAM T | Sat SHHATE: Fi&-Lhert
(3 Bat LBE Hotor into Tuming device #5 s Sal SHEAT RS0 AN Sat BHGHTIE00 BN Vs T TIE-ReG Bloo/Client
B Herove TE and GE LB Séhes T Bun B0 00 PR Tae A5/ 100 AN TiCReGENG
C Eifeni dust biast | B¢ rofor body, TE &:“ ’LSB‘ Hiade root areas o ) 35 hrs Wed 323111 5:00 M i »3’/%‘5/11 ’s}‘ou‘ A “c!iem ‘ ’ » 38 ekl tiont us:t Blsgst u%c sotor body, T
8BS Cllent parform LPC rotor body, TE & GE fade Root VT & MT Inspections 14 hrs Fri 3/25/11 7:00 PM Clianit ) ) | ] 1 il 3- ien{ perforip LPC rotor body, T
g’:g;"%?f 15?11119!;!:{53%51““ #EEfOOU | ragy FEEE son e, PPOGI0SS USRS  Miestone Sumenary M

Page 1
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TIC 2011 IPSC Unit #1 LPA, LPB & LPC Rotor LSB Replacement Project Base Execution Schedule

Revision 0 Dated 1-1-11

1] Task Name Duration Start Finish Fotor Lift ibifity an 2, 1lJan g, "1lJan 186, |Jan 23, | Jen 30, 1Feb 6. [Feb 13 IFeb 20 [Feb 27 [Mar8, ' |Mar 13 | Mar 20, |ar 27, [Aor 3 11 Apr 10, LApr 17
Activity T O e O T T O e T T T T T T TR

] Set LPC Rotor into tuming device #3 4 hrs | Fri 325011 7:00 PM Fri 32501 1100 PMT Yes TIC-ReGEMNoo/Client alnts -§¢t LEC Rolgr into turning device

EL) install New TE and GE L8E's Fihs Saf BHT AN Tit-ReGENes Py b st Hew TE and GE L

EA " Feam holes and install pins T 72 brs” Eat 472119 300 AM T Yue drsitt m‘{d Abd FiRetENco ] 72 !‘ﬁ@@'

53 Btake pins and peen covers 72 brs  Tue 4/5/11 300 AM Frid8/11 3:00 AM TIC-ReGENCe 72 h

54 i LR rotor fo L8 Balancs Machine, Setup same —— s TFR AT ' FA4EH{F00AM|" Ve 7 | TiC RetiENco-Clisnt

E Low Speed Balance LPC Rotor on Turbine Deck 18 tws” B 478 F:00 A Frl 481 1900 BN Tit-EetENco

£ Holvase LPA Rotor hack 1o 1PSC, Hase Contract Cormpletion Dats O s B AT OB F I TG0 B | Ves T it HeGENeo

3 BEC unir #1 (58 Contract G Gain Ghrs BT e b T T B i 1ha B | | Eonlrast Compiste Dare

Z Rotor Bore/PAUT inspactions T $442 daye Sun SREHBEE AN : “Sun 43111 4:00 B pm— ’ 14.4 Gior Bore/PAUT Ine

7 Rotor BorelPAUT inspection Mobilization 186 days Sun SEEHT TE560°AM [ IGEREN F e

F7] Unload & Eet-up 15 Rotor BoreBAUT Equipment Hiws Sun 320AT 06PN Fit-Btruciural integrity-Client otor Bore/PAUT E

53 Eannect Rotor Bore Equipment Temp Power o T 16trs Mon 3/21/11 10:00 AW Ellent ' ’Tsmp

E2 Tiguid Nifrogen on site (Bore Plug installation) s FA 41 12:00 A FH 4T 1200 AN T Cent ]

25 LPA Hotor BoralPAUT Inspection Exacution Period 16,38 days Mok SATAT S0 PU Fel 4l 286 AN |

EZ) Femove Bore Plug F&rs Mo O PR e SEETEHTAM it Shuciural integrity i

i Sebup BAUT Inspeciion Equipment e T B s e S2AH Bi60 AN T e R A6 BN it Stuctural Integity. ion £

£ Setup for Honing Rofor Bore o o ’ T B hes" Fue S 600 AM Fue ST SBR[ i Strucliral infagrity m’gr Bore z

I8 Parform 11,12, & LABADT Inspections e "l Tatrs Fue 25799 500 BM Wad 32411 8100 Ak TG Struchiral Trlagrity L3 PAUT inspectio

£ Brafinary Evalints 11, 12, § T4 BAUT nspacion Bats FEe i Btacal agiy 4k inbhary Evalubte 11,12, £L3 P

31 Hone Rotor Bore 16hrs TC-Structural Integrity 16 r;r : i n’n oter] Bora]

5] Perform Rotor Bore Inspection I8 trs " Wed 393141 TiC-Strictural ntegrity w; hé Warforkn Rotor Bore ]nspect!;n

55 “Piirge Hotor Hors & instal Bors Biig Fhre A it Girichmal integnty i rurge Rotor Bors & Instal

£ i 'Bi” Rotor Bore/PAUT inspection Execution Period 1 daye Wl SBEHT 858 AN "HTAT 20 AR f : z

38 Setup PAUT inspaction Equipment o ) \Shrs: . AM i o TI?—Sﬂucﬁuml ,ntegrity Bxh % 1 l;-gp PAUT Inspection Equi?mum

£ Berorm L, 138 T BAUT inspestions 14" Wed 9251 5:00 B Thi J24741 &5 AM Fit Structiral integrity 14 b i L1, 12, & L3 PAUT inspect]

3 “Ramove Bore Plug o o 8 s Wed 325H T §:00 BM U BT P Tic-Sirictral integrily 18hn scfofe Bore Pllig

£ Breliminary Evaluate 11,12, 4 LA BAUT Inspaction Dala Ahrs " Fh SEART S0 AN Tha 12477 600 AM TiE- Sinichial negity n y y Evaliste L1,L2, 4L3P

39 Bt for Honing Rolor Bore & s Tru 24747 1200 PM Thu 3724711 700 P - Sirctural infagrily s:s h ‘b for Han g Rotor Bore

40 Hona Rotor Bore 16 hws - Thu 324111 7:00 PM Fri 325/11 $9:00 AM TIC-Btructural Integrity 16 ang Rotor Bols

41 Parform Rotor Bore Inspection 18 hus | Fri /25011 19:00 AM Bat 326111 5:00 AM TIC-Btructural Integrity ;B r’ Bdi] ; H

2 " purgs Rotor Bore & Tnstall Bore Pitg B ) T s R G 06 AM [ Fol 4MAT 408 AR Fie- Stractoral nfegrly !; 2 by 'urge hotor Bors & Instal

43 LPC Rolor Bore/PAUT Inspection Execution Period 864 days . Thu 3724717 5100 AM Fridii/116:00 AN 1

& " Batup PAUT inspeciion Equipment mmm——™ Ehis” ; ' Thu 3724741 11206 AM Fit-Siructural integrity 6 hrspliBatig PAUT Inspestion Equipment

a6 " Perform L1, 13, & 13 PAUT inspections T e ENEEETI00AM) T IS Struckinal infegrly 14 bkl bedrofm L1, L2]& L3 PAUT Inspec

a7 Settip tor Haning Rolor Bore ™ &hrs Fii 3725111 5:00 BM Y TiE- Suctural integrity & nlif s 4t P fo:r HanlﬂQ:Rotor Bore

44 Remove Bors Plug 12 hes TiC-Structural infegrity 1 ave BovelPlug

[ Hone Rotor Bore FGHEY Tic- Birichuai infegrity 16 hr che Rotor Hore

L] " Bertorm Rotor Hore fnspeciion R ' o 6 s Bun 42T 5100 AM i T Bun ERTIR TR Tie Siruchiral integrity 16 i rfor;n Redor éore inspection

B Birgs Notor Bore & Tnstoll Bore Bitg ™ m—— T Y v B AR SO0 AN E 4T 600 AM TE-Sinictiral infegrity E ; 2 1 Purgs kotor Bore & nstal

5 "Rotor BorelBALUT inspection Bemobiifzation ' T days” SIS Ti08 A Wlon SIZEM1 7:00 AM I L

54 Pack, Load & Ship PAUT lnspg@n Equipment . o 12 hrs | ) | T.IC-siructu‘ra‘l intggﬁwvclienz 12 E 1 Pack, qua & Ship PAUT ||?specﬂ

55 Pack, Load & Ship Rolor Bore Honing  Equipment 18 hrs Sun 32711 300 AM TiC-Structural Integrity-Client 18 gl Pack, Load & Ship Retor Bore

56 Pack, Load Ship Rotor Bore inspaction Equipment 1Zhrs Bun 527111 7:00 PM Mon 3/28/11 7.00 AM TIC-Structural integrity-Client 32 Pack, Load Shf‘ Rotor E;orn n

il P&, LPE & LPC PAUT Evaluation Period R U d days RIS ANTTTTTT T Sun 43118160 Pl rmmm—— :

[59 LPA, LPR & LPC PAUT Evaluation period B0 hrs S AFEH T EDE P TIC-Structueal Integrity x i LPA, LPB & LPC PAU
(3] LB Répr LB Repiacemen ”P}bjeft Bamobii o ‘ o - & duys i @il 10 PR ‘ U ue 4HEHY 1100 Bl o T : 4 days " LP: Rotor
£ " Blectically Disconnedt Trailers and Equipment 24 brs P 478111 11:00 PM Bat 4/?!11 14:00 P Client ) ) ; 24 by E{‘ Iec:rlc‘ally Dis
160 72'nrs" Sat 411 11:00 #a Tue 412771 11:00 P Tic-RetENco-Llisni § 72 hrkp LR ack Pack,

101 Demobilization Complsts | O days Tue 4/1211 11:00 PM ! TIC-Rs i 4z

Project: TIC 2011 1PSC Unit #1 Execu Task
Date: Tue 1/4/11 10 PM

S s, PrOGress ENEEESENESNEREEEY  Miosicre Summary (=
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QA Inspection Trip Report - U2 LP Turbine Last Stage Replacement Buckets

On August 21 - 26, 2010, I traveled to Japan to review and approve the Quality Assurance
records for the manufacture of the replacement last stage buckets for the Unit 2 low pressure
turbines.

Manufacture of five of the six rows of replacement buckets for Unit 2 had been completed before
my arrival at the production facility. These five rows of buckets were shipped on August 13 with
a scheduled delivery at Intermountain on September 3. Completion of the sixth row of buckets
was delayed due to problems with the electron beam welding equipment used to attach the stellite
shields to the buckets. This row is the LPC turbine generator-end buckets. The stellite shields
have been attached to all these buckets but they still need final machining, moment weighing,
and quality assurance measurements before they can be shipped. Scheduled shipment from Japan
for this row of buckets is September 16" with delivery at Intermountain during the first week in
October. Note that the first five rows were shipped ocean freight and the final row will be
shipped air freight.

On August 23, I met with Takenori Suzuki, Project Engineer for our replacement buckets, and
Yoshihiro Hirose, Deputy Manager of the Quality Control Group, to review the quality records
for the production of the completed five rows of replacement buckets. The Toshiba quality
measurements and tests for the production of these buckets are listed below:

Material Test Records - 2 samples from each row of bucket forgings were tested for
chemical composition, mechanical properties, non-metal inclusions, grain size, porosity,
and segregration. Bucket material was supplied by Ben-xi Special Steel Co. Ltd. The
buckets were forged at the Wuxi Turbine Blade Works.

Final Dimensional Inspections - 2 completed buckets from each row were measured at 12
locations and compared to design dwg dimensions. I verified the measured tolerances
with the Toshiba design dwgs Airfoil thickness at 4 locations on 9 buckets per row were
also measured and compared to design tolerances.

Non-destructive Examinations - Stellite shield attachment joints on each blade were
checked with red dye-penentrant. Magnetic particle inspections were also conducted on
the every bucket.

Single Bucket Vibration Tests - First axial and tangential natural vibration modes for 25
buckets per row were measured. These were tabulated to show that these frequencies are
not close to the 1x and 2x machine frequencies.

Moment Weights - Moment weights for all buckets were measured. These weights will
be used for bucket installation sequencing,

Toshiba provided copies of all of their production quality record sheets. These sheets have been
scanned and saved in the Quality Assurance section of the project file. None of the tested
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buckets in these 5 rows were outside of the Toshiba Quality Control tolerances. The Toshiba
bucket manufacturing quality control requirements meet or exceed those of the domestic and

other foreign suppliers. Based on my review of these records I am confident that the Toshiba
replacement last stage buckets will provide reliable long term service in our turbines.

Toshiba will provide the quality records for the 6™ row of buckets when they are completed.
They will also provide the complete moment weight record when the 6™ row is measured.

On August 23, I was also able to inspect the 6™ row of the Unit 2 replacement last stage buckets
at the TGTC (Toshiba-GE Turbine Components Co., Ltd) facility where they are being finished.
Note that this production facility is a joint venture with GE to manufacture last stage buckets.
All of GE’s steam turbine last stage buckets are manufactured here. These buckets still require
several machining, testing, and measurements before they are completed. Pictures of these
buckets in this facility are saved in the Quality Assurance section of the project file.

I also toured the Toshiba steam turbine and generator manufacturing facilities at the Keihin
Product Operations site. They are currently manufacturing 3 - 1400 MW nuclear
turbine/generators and several fossil and hydro turbine/generators at this facility. They have a lot
of turbine/generator manufacturing lined up for several years. Very impressive operation. Sorry,
they wouldn’t let me take any pictures.

On August 24, I toured several other Toshiba electric power production and distribution
equipment manufacturing facilities in the Tokyo/Yokohama area. I visited the Hamakawasaki
facility where Toshiba manufactures transformers, switchgear, and surge arrestors. They are the
largest Japanese supplier of this equipment. I also toured the Fuchu complex which is Toshiba’s
largest manufacturing facility where they make their turbine/generator control and information
systems among other products.

On August 25, I met with several field service and turbine design engineers at the Keihin facility
and discussed turbine maintenance operation issues at Intermountain. We specifically talked
about the T4 & TS bearing temperature problem and turbine alignment/pedestal problems.
Toshiba’s large steam turbines of Intermountain’s size and vintage are very similar to the GE
turbines. They have extensive expertise in design and field service on similar turbines that could
be a valuable asset to Intermountain if domestic sources dry up.

I also met with Don Haag who is the Toshiba International on-site project coordinator for the
Intermountain bucket installation, and all of the Japanese engineers working on our project. We
discussed and planned in detail the installation and required support from Japan to make this a
successful job. Don Haag traveled to Japan to attend the meetings I had with the Japanese
engineers.

In afternoon, Don and 1 visited the Toshiba main headquarters in downtown Tokyo and met with
their Global Thermal Power Sales group. This isn’t official, but Toshiba might end up buying
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the GE large steam turbine division down the road. If that happens, it would have a big impact
on OEM turbine service & maintenance at Intermountain. It looks like Toshiba is positioning
themselves to handle a lot more steam turbine/generator service and new installation work in

North America.
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QUALITY RECORD.
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CUSTOMER : Intermountain Power Service Corporation
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Intermountain Unit 2 820MW Turbine

- Turbine Rotating Blades for L-0
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(Last Stage Blades)
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RERER
QUALITY RECORD

QR-K107P332-b

L-0 A/T&G
1)

. 2)
3
4
3)

L-0 B/T&G
: 1

2)
3)
4)
5)

L-0 C/T&G
)

2)
3)
4

5)

Note:;

Page-

CONTENTS
-T Side

Material teét record | 3,4
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Dimensional Inspection Record ‘4¥ , 42
MagneticlParticle Test Record - 43
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........... .

Moment measurement and arrangement record
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( Wuxi turbire Blade works inspection report for raw material .

L -0 /’7/5”‘/ (75‘/%?)

Aesviewsd by 2/.Zowocho
"FTGTC W./:Z:s((}

Supplier Ben-xi Special steel Co. Ltd, Delivery condition , Annealing
Material ‘ KiICTTE-R4 - Steel factory heat No. 310635 . Size 1 @ 180
Surface condition Finished the bar partly and no defect.by vision. Acceptance standard, PN-KS01161-b
Commission unit  Inspector Report No. | 60590
Chémical composition| C Mn - Cr | Si Ni S P v N Mo | Fe
Content (%) '0.14 | 0.85 |11.99 | 0.20 | 2.75 |0.003 [0.013 | 0.34 [0.025 | 1.71 |Others
Mechanr-|Temperature (*C) Specimen No. |{Rm(Mpa) {™*F%=| A(%) | z(®) Akv (J) HB
ical |Quenching|Tempering ‘ ‘ v
' i# 1150 820 20 87.5 | 1025 @ 98.5 89.5 345
1020°C | 565°C ‘ : :
proper- 2% 1140 808 20 67.5 98.5 | 101.5 @ B8.5 340
ties ' ‘ ‘
Sample High power metallgraphic for rew materisl
No. Nom-metel inclusion &-Fe (%) Grain Size “Microstructure Others
A ‘B c D . ) :
1% |0.50e|1.0 0e|0.5 0e|1.5 0| Average<l.5% | 6 5grade Microstructure of
2% |0.50e]1.0 0e| 0.50e | 1.5 Oe| Average<l.5% 6 5grade tempered Martensite
Sample _ Low power metallgraphic for raw material .
No. Normal porosity Center porosity Square segregation Others
1% 1.0 1.0 1.¢
2% - 1.0 1.0 1.0
{Result: A Results requirements. '
Checker |  BBEME |  RE-Checker EE || Date 200609 blepmeren™]|

Reviewed by
TOSHIBA
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Wuxi turbine Blade works inspection report for raw material

L-0 Afew (Tsit)

Ta@Te APRJ6010

Supplier Ben-xi Special steel Co. Lid. Delivery condition Amnealing
‘Material K11C77E-R4 Steel factory heat No. |  DO7081 Size & 190
‘Surface condition . Finished the bar partly and no defect by vision. Acceptance standard . PN-KS01161-b
Commission unit Inspector Report No. . 60344
Chemical composition| ' (C Mn  Cr. Si Ni S P v N Ho Fe
Content (%) 0.14 | 0.74 |12.32 | 0.20 | 2.70 | 0.004 | 0,019 | 0.38 | 0.026 | 1.73 | Others
Mechan-) Temperature () | o @ i menNo. | RuQipe) |wo.czos0| A | 2(8) Ky (7) HB
ical |Guenching| Tempsring ‘ . :
' jo20°c | s78°C 14 1200 805 20,0 66.0 85.5 75.5 95 . 360
proper— S 2# 1185 795 20,5 67.5 100.8 95 85.6 | 358
ties 1 ‘ ' '
Sample High power metallgraphic for raw material
No. Non-metal inclusion ) e .
. & -Fe (%) Grain Size Hicrostructure Others
: A B C ) ~
18 0.50e| 1.00e]0.50e| 15 0e| Average<l.5% Ggrade Microstructure of
C 24 D60 1,001 0.50e! 1.5 Qe ! Average{l. 5% fgrade tempered Martensite
Semple | ) ' ’ Low power metallgraphic for raw material
" No. - Normal porosity Center porosity Square segregation . Others
1# 1.0 1.0 1.0
P 1.0 1.0 1.0 )
Result: [Results requirements. .
Checker PR - ~ RE-Checker HKEH Date 2006.04.22
Reviowsd by M. Kouabe .

Reviewed by

TOSHIBA,

ct

?‘ ,237,0; 25,20, 0



§ Wl § G
mE R
QUALITY RECORD : . o QR—K

PC-BE0I0—o

5 I - Unit : mm

Final Inspection Record
EXE ‘ ,

Customer T8EB
T EERA : ‘
Plant XUINZ

BEZ - | a7
tem Steam Turbine Bucket : )
BEe ,

Part NN30O"B L-0 BKT A/CW
BERS L

Job Mo,

it g

Dwgla, OKE122873-H
BARE/EEE ' ®
Standard/Procedure KQ-8S 13027~
¥ % & ¥ Acceptable .

Evaluation [IF &% Unacceptable ) : 1\

(892.18)

_ (244.48)
@
®
.
=

O
A , 5g® - : ) 3 E E
&z & Position A , B , D {Suction) | (Pressure) F
EET%owe | 790.30 | 791.70 | 776.29 | 400.75 | 402.12 | 168,28
% B 4020 | +020 =1 +013 +0.13 +0.13 +020
Tolerance - {38 ~{,38 - -0.13 ~0.13 -0,13 - -(.38
" . : - i _
wwm | 018 -038 -0.04 0.03 0.01 +0.20
Act. 1ol 007 | -03s -0.01 0 003 | +01s
Instrument No. | CMM1 | oMM1 cMMi | cmwmi | commi | cmmi
fii & Position | G H 1 J K. L
BET#k Dwe | 138.11 | 254.00 | 165.76 | 45.35 | 7.63 | 1164
®n = +0.08 +0.40 +1.02 +1.02 +0.26 +0.08
Tolerance -0.08 -040 -0.38 . =038 -0.13 -008 \
sm@ |1 008 +o.95 . -004 +0.75 0.1 -001 |
Ast 1a| pos | +000 | +000 | +086 | 021 0
InstrumentNo. | CMM1 | CMM1 | oMM oMmi | ommi | ommi

Model 1: /. CEWI10  Reviewed by ' e
Model 2: S/No. CEW43 TOSHIBA 4 J/ o }’ poy 0
| » ' BRI 1] m

® £  gax  __ [iaaw '
lssuad by Quallty Control Staff _  Witnessed by hepeotd dots_30/0, 5. 2§

R
Approved by I {Z«{ﬁ- 970§ -2¥ Reviewed by 2010~ 5‘£1g&‘?repared by Rm 2070~ Q‘ )_Jr

b B R e ey e W) e
Toshiba GE Turbine componen!s Co,, Lid,

-5
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ECH X"

T e e T
. Toshiba GE Turbine Components Co,, Lid.

%5

A ED 8% A
QUALITY RECORD QR ~K ,
PC-BEO1S—¢
g Unit : mm
A A;rf’oﬂ Tmckness Record Bii
EXE : BANE ‘ _
Customer TSB Max Thickness EOE BARERAZE [HORELE |
Bia : ' Active Length [Max. Thickness |Trailing Edge
Plant XUINZ Tolerance ~|Thickness Tol.
REA : 0%
Itom Steam Turbine Bucket 3. T8
BRa ' A 0%
Part. NN3O"B L-0 BKT-A/CW ‘ & L, 23
= Tralling Edge Thick B
REHS - "EBO10%08ET 5, 0%
Job No Check 10% of Dwg—total o,
EmEE numbar 055
Dz OKS1229073—B B 60) Q.
BRI/ EEE uo e s
Standerd/Progedurs KQ-S [ 302 7-f PETERCEIL. Q. 2t
W % M2 1 Acceptable frbh., BEERICHEF] 2ToBRER |  +0.76 +0. 25
Evalustion DT%% Unagoeptable ;a:h:c WHBTEEMEL ‘ =0, 738 —0. 25
(%) 2~ 2B OB A O &Y 70mmOHELY B,
Section K—K H~H .. R—R Z—Z_
Saotion Height 244 48 , 396. 88 663, b8 _892.18
Check Point | Max. |TrilEdge| Max. {TrsilEdge| Max. {TrailEdse| Max. |TrallEdge
Dwg. - 20.85] 3.30 1 16.43).272 | 9.52 | 2.50 | 5.70 | 1.54 .
Tolerance . E £ & B
Tol. Range | 21.71 | 3.64 | 1719} 2.97 | 10.28 | 2.84 | 6.46 | 1.79
120574 3.14 1 16.05§ 247 | 9.14 | 2.34 | 632 | 1.20 S
|1.CEWI10 _12131) 344 | 1673 | 280 | 9.87 | 271 | 601 | 1562 !
2. CEW43 2151 | 358 116811 295 | 994 | 283 | 504 | 1.71
3. CEW73 21,50 | 340 | 17.06 | 2.80 | 10.10] 278 | 6.37 | 1.64
4. CEW78 21.56 | 343 [ 17.10] 293 | 1025] 276 | 642 | 155
5. CEW87 2141 350 | 17.00| 2.87 | 1003 | 267 | 644 | 1.70
6. GEW56 21.52 | 344 1?.05 288 | 9.93 | 266 | 635 | 1.68
7. CEW4 21.33] 335 | 17.05] 289 | 1017 277 | 643 | 1.65
8. CEWi8 21.67 0 352 11713 | 290 | 1003} 283 | 637 | 1.75
19, CEWG0 2167 | 355 | 16851 289 {1010 279 | 638 | 1.69
linstrumentio. |YB403,YB408,YE091,YE044 |
Reviewed by g™ S B
ﬁ ﬁ }0 iﬁﬁ-: <] = (S‘
: lssued by Guality Control Staff w_msad-byf cf“” ’ /l&p gad dote 20/ = ‘
W oE &
Approved by K‘Lﬁ 2070 =~ & D% Reviewed by 1%3‘”0 5-28 Prepared by Ao/~ y K ﬂ
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TGTC

MmERR
QUALITY RECORD , - QR-K
B AR PC-20201-02-a
Magnetic Particle Inspection Record Bf7 Unit mm.
B E ' : ST
Customer 188 No
B A 3} ' —
Plant XUINZ
BEA : ‘
Item Steam Turbine Bucket
S o
Part . NM3O"B L-0 BKT A/CW
WEEE B
Job No, .
HEEE , -
DrawineNo, O0K§1228738~-8B
HABRIERE ,
Standard/Procedure ___KQ—SI3036—g
® & : OB
% 88 Pieces _ Material K11G77E-R4
B BEMIBER %  PWBRB
Examination stage After Final Polishing Examined date ,20/0, § . 2 :
BRGEIE Eishin Kagaku Co.,Ltd. | RS | RENE BRNLEUTEE
Bquipment TF—850 CEQD03 | Surface condition  Machining@Polishing Surface
it |RILHE geatil ggoﬁ get}xod and . | e e R
o Magnetization oil Method o JMagnetic particle . _5Y80o0 A/)
Examined |WAdGEEUL/Weld  DCI200A 1580 11 |EiEssh - '
Conditions [Current/Duration DCI6000AT/ . sec. times |Standard T.P. JIS Z2320-1 AT-30~100 92
: Fw&ZFA b BHES
' Black light . 11000 . CEODO3
nERE ' A O 4] # Acceptable -
Examined area "All Surface Evaluation - OORA&#  Unacceptable
REAR E8Piece
\ . ieces
Quantity ‘
B —
ieces
Acceptable ‘
Reviewed by
TOSHIBA. 4 -
. f ?/MM“ BER 4] '
‘ T & 2.2/°  |inspected by - m
7 b \egaid 3% guwh-= RERH:
?;ued{;;r : l‘tuy Cantr;l Staff f’%y : Inspected date 28/, £, 2
B - - O _
Approved by %b\f/'ffﬁ‘:wiw 6~2.  Reviewed by #2010~ 4~ 2 Prepared by 20/ £- Q. K i'n
(A o

[P R me, e w. o
Toshiba GE Turbine Cnmpgngnts Co., Lid,
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rare

R

x B
Approved by / 7;? .noip - {3 Reviewed by

QUALITY RECORD QR—K
. ' . FE. : 'PG-B5128-a
X _
Custorer __ TSB (Smgte Bucket Vlbratmn Record) 8 irni t:Hz
B®A - .
Plant XUINZ ST
nE s e /et MR NO.
{tom Steam Turbine Bucket instrumenthb, 401 1H
N
Part NN30"B L-0 BKT A/CH v : -
HEES ARERMEE] 30 "BKTL.- 0/ 3071
aob. No. Tolerance
HE#E= - OjERsa—Xx Hz~ _ . Hz
Drawing No. OKS122973-8 st Tangential
AREE/REE W5 A—-X Hz~ Hz
Standard/Procedure , KQ—S 1610 1~h st Axial
E R i &# Acceptable B RRIEICH T /35 Y+ 6 %ELR
Evaluation O F&#% Unacceptabie Criterion [Within 6% Variation To Medium Value
—WEER | BEAA—K | BAR-K
—Wo._ [S/No. Ist Tangential 1st Axial
1 CEW 30 13 110
2 CEW 80 55 110
.3 CEW 93 9b 108
4 CEW 118 53 109
5 CEW 31. o4 108
6 | CEW 98 5h 108
7 | CEW 100 56 111
8 CEW 85 99 111
9 . | CEW 52 b 111
10 | CEW 88 “Bb 112
11 CEW 56 95 - 112
12 | CEW 99 55 112
13 | CEW 114 b 11
14 | CEW 95 56 111
16 | CW 26 56 111
16 | CEW 92 55 12
17 | CEW 108. 55 112
18 | OFW 43 55 110
19 | CGEW 110 55 109
- 20 | OCEW 99 56 113
21 CEW 51 55 (k]
22 | CEW48 54 110
23 | CEW 34 54 109
24 | CEW 16 55 113
| 25 | CEW 94 5b 111
BEFR—-R i : X .
1st Tangential '5?3“ Hz~ ﬂﬁaﬁ Hz ( 3 II-’IIJ?c 5.5 %)
WI5E—R ;
1st Axial. 108 Hz~ 113 H=z( 5 H=z 45 %)
Fa—=% ' , ,
Tuning " o (___OPiece)
Revic ' s WEY Y 1] .
% i C SRE pectat e 2200-6-3]
Issusd by  Guslity Gontro! Staff Witnessed by
I i

1\% .now;su’:l ' ] '},\\q

Prepared by >0/9-§ -3/

B e - e
Toshiba GE Turbine Components Co., Lid,
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MOMENT WEIGH CHARTING-BKTS ' PAGE 1/1

AUz NN30"L-0
STAGE AT : DWGHE: OKS122073 .
: ' N © Measured Date: yesw.g.2
VANE SUPPORT B - DISTANGCE 12 3/8 " ’ . f?‘{‘?:? A\
RR= . 23.62b 88 NUMBER OF BUCKETS ON ROW A S

Tb= 453,002 g -

MWT  SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT
NO. NO. WEIGH NO. _NO.  WEIGH NO. NO. _ WEIGH - NO. NO. _ WEIGH

1 ICEW 30 | 114249 B ICEW 33 | 118424 1 JCEW 30 | 13159485 | 51 ICEW 33 | 13413485
2 ICEW B0 | 1164031 52 IGEW 104! 115131, 2 [CEW 80 13421478 1 52 ICEW 104] 13264558 |
__3ICEW 83 | 115369 | B3 |OEW 36 1 1188.37 3 ICEW 93 | 13291807 ; B3 ICEW 35 | 13345880
4 WOEW 118] 113372 BEAICEW 8 | 1157866 4 1GEW 1181130618421 b4 1OEW 8 | 13337817
5ICEW 31 | 118833 58 JANE 181 | 117458 B ICEW 31 113310787 | b5 IANE 181 | 13532707
6 OFW 98 | 113724 b8 [CEW 12 48.27 | 6 (CEW 88 | 13100455 | 56 1CEW 12 | 13220510
7.JOEW 100] 118381 57 CEW 79 83.05 -7 ICEW 100] 13204486 | B7 IGEW 75 | 13380780
- 8 iCEW 85 | 115814 | 58 IANE 107 | 1160.96 3 IOEW 85 | 13343234 1 BB 1ANE 107 | 13375837
3 JOEW 52 | 118508 | 5% JOEW @7 | 116213 I 9 |CEW 52 | 13307979 | 68 |CEW 87 | 13389117
10 1CEW 88 | 1154308 | 60 JCEW 85 @ 115831 10 [CEW 88 | 13299986 | 60 [CEW 55 | 13356671 |
11 ICEW 56 ¢ 115837 €1 JOEW 36 | 1154871 11 |CEW 56 | 13345869 | 61 |CEW 36 | 13302578
|12 1GEW 09 | 114457 0 82 ANE 1856 |.1127.85 |12 JCEW 99 | 13186444 | 62 |ANE 165 | 12004184
3 ICEW 114) 1170571 83 CEW 80 | 118072 13 ICEW 114 13486457 | 63 ICEW 4D | 13372060
14 |CEW 95 | 1150141 64 |CEW 94 | 1185.77 14 ICEW_95 | 13251078 | 64 |CEW 94 | 13315820 |
16 OEW 26 | 115787 | 63 JCEW 18 | 118584 15 [CEW 28 | 13337747 | 65 [CEW 18 | 13420847
16 [CEW 92 | 1166835 48 |CEW 1 14781 | 16 JCEW 92 | 13437766 | 68 |[CEW 1 | 13224162
i7 JOEW 108 115438 87 [OEW 10 1 115873 17 JCEW 108 13300028 | 67 |[CEW 10 | 13326089
3 OEW 43 | 118082 | 68 CEW 89 | 1144.74 18 ICEW 43 | 132666098 | 68 |OEW 69 | 13188864 |
18 |CEW 110 114408 | 89 [DEW 45 60,00 16 [CEW 110! 13181001 1 80 ICEW 45 & 13384577
20 1GEW 87 | 115744 | 70 IANE 27 82,38 | 20 [OEW 87 § 13335188 | 70 IANE 27 | 13361830
21 JCEW 51 | 116048 ] -71 |CEW 74 | 115203 | 21 IOEW 51 113370180 1 71 ICEW 74 | 13272787
22 1CEW- 48 | 11 7 1182.12 | 22 JCEW 48 | 130918107 72 1CEW 38 | 1338007/
23 1CEW 24 | 11 114583 23 ICEW 34 | 13252844 | 73 IANE 188 | 1320247;
24 JOEW 18 | 1 13278 24 |GEW 16 | 13340508 | 74 |CEW 27 | 13051041
25 |CEW 82 @ 1 144.75 | 25 |CEW 62 | 13087011 [ 75 [CEW. 25 | 131889¢
26 1CEW 3 | 1 149,21 | 26 |CEW 3 | 13082015] 76 ICEW 57 | 13240364 |
|27 [CEW 40 B2.80 | 27 ICEW 40 308108 ¢ 77 IGEW 81 | 13278254
28 ICEW 102 115388 28 [CEW 102 13067286 1 78 ANE 123 | 13291604
28 [ANE 194 116495 20 ANE 184 113004202 | 78 I[CEW 2 | 13421850
30 ICEW 111 115248 30 (OEW 111 13283871 | 80 1CEW 80 | 132748125
31 1CEW 1171 1 1148.38 31 ICEW 117) 12240488 1 81 IANE 136 | 13207701
32 [OEW 42 | 1 1157.80 32 [GEW 42 | 13302065 1 82 [CEW 103 13240489
33 |GEW 82 | | 150,85 33 ICEW 82 |13106986'] 83 JANE 73 | 13258201 |
34 [GEW 78 | 1 118532 34 CEW 78 | 13267607 @ 84 ICEW 83 | 13310744
a5 JCEW 87 | 1 1147.80 35 JCEW 87 113280000 | B8 IOEW 21 | 1322411
38 CEW 73 13043 136 JCEW 73 | 13286377 | 86 |ANE 104 | 130239C
37 ICEW 4 1378 7 ICEW 4 3372786 | 87 IANE 184 | 13110231
38 CEW 78 12455 38 /CEW 78 | 13153868 B IANE 186 | 12058250
38 |CEW 4 38 IGEW 4 318810 :
40 IGEW 64 40 [GEW 84 113288247 | 8]
41 1CEW 80 41 [CEW 88 § 13226027 1 8
A2 TANEBD 1 1 42 IANE B0 | 134 82
43 [CEW i 47 |CEW 68 | 13248443 | 03
44 [CEW 108 44 ICEW 1001 13035088 1 84
45 ICEW 98 45 [OEW 88 1133872830 85
48 1CEW 71 | 1 48 ICEW 71 | 13110481 | 96
47 1OEW 53 § 1 47 ICEW 53 113143110 | 87
48 ICEW 108 1 48 [CEW 106 133810871 | 88
48 JOEW 5 | 17 48 [OEW B | 13202516 | 89
50 ICEW 72 | 11 - 50 JCEW 72 113448810 1 100

Reviewed hy

TOSHIBA 7 v o
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Wuxi turbine Blade works inspection report for raw_material

Supplier Ben—xi Special steel Co. Ltd. Delivery condition Annealing
Material K11C77E-R4 Steel factory heat No. D10035 Size b 180
Surface condition Finished the bar partly and no defect by vision, Acceptance standard PN*KSOIISI-b
Commission unit _ . Inspector ‘ Report No. 60590
Chemical composition] C - Mn Cr Si Ni 8 P A N Mo Fe
Content (%) 0.14 [0.85 |11.99 [ 0.20 | 2.75 {0.003 |0.013 | 0.3¢ |0.025 | 1.71 |Others
Hocharr-{Terperature () Specimén No. [Ru(ipa) |™ T @) | z( Aev §) HB
ical |Guenching| Tempering '
1'020°C  565°C # 1150 820 | 20 67.5 | 102.5 98. 5 | 89.5 345
proper=| i : p 1140 §. B0B 20 -} 67.5 | 96.5 | 101.5 7 88.5 340
ties | _ '
Sample ' High power metallgraphic for raw material
"No. 'Non—-metal inclusion , ' ‘ ' ‘ ’ v
: . §-Fe (%) Grain Size - Hicrostructure Others
. A B C D : 4 '
1# 0.50e|1.00e{0.5 Oe| 1.5 Oe| Average<l.5% 6 Ggrade Microstructure of .
9% |0.50e|1.00e| 0.50e | 1.5 Oe| Average<l.5% 6 Sgrade tempered Martensite
Sample I Low power metallpgraphic for raw materisl
No. Normal porosity Center porosity Square segregation Others
it 1.0 1.0 1.0 v
2% | 1.0 1.0 1.0 __—
Result: Results requirements.
Checker FRER [ RE-Checker l REH Date J 2006.09.11
£L—0 A/ cew (& ;15/¢) ' ‘a%fg’;dé%gﬁgﬁ Reviewed 57
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Wuxi turbine Blade works inspéction report for raw material

L0 '/‘}/CCW (& s'/'de)

. FGTC fpR.F290

Reviewsd 3% 4, W o0
TOSHIBA _j LE L e
AP

Supplier Ben~ii Special steel Co. Ltd. Delivery condition Annealing ,
Material K11C77E-R4 Steel factory heat No. D07082 Size | ¢ 180
Surface condition -Finished the bar partly and mo defect by vision “ Acceptance standard PN-KS01161-b
Commission unit JInspector Report No, ) . 60229
Chemical compositio C ¥n Cr Si | Ni g P v N Mo- | Fe
Content (%) 0.13 0.82 | 12.30 0.22 | 2.69 | 0.007 | 0.012 | 0.34 | 0.022 | 1.79 | Others
~i Temperature (°C) 1. . '
echan z Specimen No, | Rz ¥pa Rpl. OZMPa? A% Z% Aky HB
jcal |Guenching) Tempering ‘ _ ,
. : 1# 1260 850 18.0 64,0 150 ‘125 125 2
1020°C | 570°C ‘ : . 36
proper— 2# 1200 840 .1 19.0 65,0 158 118 125 360
ties _ '
Sample High power metallgraphic for raw material
No. Non-metal inclusion » ' o -
B-Fe (%) Grain Size HMicrostructure Others
A B c D -
1# | 0.5 0e|1.0 02| 0.5 Oe| 1.5 Oe| Average<l.5% 6grade Microstructure of | """
9% 10.50e 1.0 02| 0.80e | 1.5 Qe | Averagell.5% Bgrade tempered Martensite
Sample ‘ ' Low power metallgraphic for raw material |
No. Normal porosity Center porosity Square segregation ~ Others
1% 1.0 1.0 1.0 2
2# L.0. 1.0 1.0 Ek L?:_»-*? '%‘;r:; z.:h__;,:
SR HE A
Result: Results reguirements, R SN
Checker | UM RE-Checker I R | - Date | 2006.04.21
Reviewsd by Kol
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Wuxi turbine Blade works inspection report for raw material

L -0 Ajcew (6{’5’,’/(3)

TATC ApR.G.2¢(2

Pl o

Supplier . Ber-xi Specisl steel Co. Ltd. Delivery condition , " Armealing
Material  K11C77E-R4 Steel factory heat No. DO7081 . Size 1 ® 190
Surface condition Finished the bar partly and no defect by vision Acceptance standard PN-KS01161-b
Commission unit ' Inspector Report No. ‘ 60344
Chemical composition C Mo Cr Si Ni 5 P v N ¥o Fe
Content (%) 0.14 | 0.74 |12.32 | 0.20 | 2.70 | 0.004 |0.019 | 0.38 | 0.026 | 1.73 | Others
Mechan—- Tempe;-ature 0 SpecimenNo. | Rm(Mpa) |{Reo.0202) | A (%) Z(%) Akv () HB
ical |Quenching| Tempering i ,
1090°C | 575°C i# 12?0 805 20,0 66.0 85. 8 75.5 95 360
proper— 24 1198 795 20.5 67.5 100.5 |- 85 85.5 358
ties
Sample | ‘ High power metallgraphic for raw material
No. Non-metal inclusion - o '
: : 3 o 5 &~Fe (%) | Grain Size Microstruc‘:tureb Others |
i# 0.5 0e | 1.0 0e | 0.5 Ce | 1.5 Qe Average<l.5% - Ggrade Microstructure of
28 1 0.50e} 1.00eq 0.5 Oe.' 1.5 De Averagedl. 5% Sgrade tempered Martensite
Sample Low power metallgraphic for raw material
No. Normal porosity Center porosity Square segregation | Others
# 1.0 1.0 1.0
28 1.0 1.0 1.0
Result: |Results requirements. -
Checker |  BRER | RE-Checker T 2006.04.22
Beviowod by . Kunabs |
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Wuxi turbine Blade works inspection repbrt for raw material

Supplier Ben—xi Special steel Co. Ltd. Delivery condition ©* Amnealing :
Material K11CT7E-R4 Steel factory heat No. D07082 Size b 180
Surface candition Finished the bar partly and no defect by vision. Acceptance standard PN-E801161-b '
Commission unit Inspector ‘ - ReportNo. : 60229
Chemicel composition] (0 ¥in Cr 8i Ni 5 P ¥ N | Mo Fe
Content (%) | 0.13 { 0.82 [12.30 0.22 2.60 | 0,007 6.012 | 0.34 | 0.022  1.79 | Others
Mechan—| Temperature (°C) Specimen No. | Ra Mpa‘ koo, 02Ps| A% - Ao 1w
“ical |Guenching| Tempering
U | oo | st0cc # | 1200 | 850 |18.0 |640 | 150 | 125 125 | 362
proper— . 2 1200 840 18.0 65.0 - i568 1. 118 125" | 380
ties ‘ _ v .
Sample A » ’ High power metallgraphic for raw material
No. Non—metal inclusion - ‘
‘ & ~Fe (%) Grain Size Microstructure Others
A B C D . | .
1# |0.50e|1.00e|0.50e|1.50e| Average<i.5% Bgrade Microstructure of
2% |0.5 0e|1.0 Oe| 0.50e | 1.5 Oe| Average<l.5% 6grade | tempered Martensite
Sample , o Low power metallgraphic for raw material
- No. Normal porosity Center porosity | Square segregation Others
| 1.0 1.0 1.0 -
2# L0 1.0 1.0 i
Result: ) : Results requirements. , R,
Checker l PR 3 RE-Checker L REW t " Date ‘ © 20060421 S
L—-0 %}/CCW (& sidle /) Reviewsd by AL v abe Reviewed &7 o

TGTC APR 0% 20 {b | CSZZBA_ :. {




Wuxi turbine Blade works inspection report for raw material

920810.dI

Supplier Ben—xi Special steel Co. Ltd. _ Delivery condition ‘ ' Annealing
Material K1ICTTE-R4 Steel factory heat No. . DO7081 " Size [ é190
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-KS01161-b
Commission unit ' Inspector , , Report No. : 60344
Chemical composition | = C Mn Cr Si Ni S P v | N Mo Fe
" Content (%) 0.14 0.74 12.32 8.20 270 10,004 |0.018 0. 38 0. 026 1.73 Others
Mechen-| Temperature(0) | - o imenNo. |RuOipa) [moceomo| A | 209 Akv (7) B
ical |Quenching| Tempering : '
1 1020°C 5'750(: i# 1200 805 | 20.0 66,0 85.5 75.5 QSA 360
proper— 2# 1185 795 20.8 | 67.8 100.5 g5 - 85.5 368
ties | '
Sample - High power metallgraphic for raw material
No. Nor-metal inclusion _
& -Fe (%) Grain Size © Microstructure Others
A B C b . .
1# 0.5 0e ] 1.0 Oe | 0.5 Oe | 1.5 Oe | Average<l.5% Ggrade Microstructure of
2% | 0.5 0e| 1.00e| 0.50e} 1.5 Oe Average<l. 5%, © Bgrade tempered Martensite
‘Sample C Low power metallgraphic for raw material
No. " Normsl porosity Center porosity Square segregation : Others
1# 1.0 | 1.0 | 1.0 -
2% | 1.0 - 1.0 N \ 1.0 -
Result: Resuits requirements. , o
Checker R RE-Checker I < KEW : Date 20060423
4o Afeow Cesde) NETERGHE By et
‘ ' DA M a7 oo ey O
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Approved by

Reviewedby o R[o..ﬁ-:z‘? Prepared by

FREER
QUALITY RECORD GR=K
L PC-B5010
FE ::V i Unit:mm
Final Inspection Record
EXE
Customer TS8B
g d
Plant ‘XUINZ :
EY Y Q)
Jem Steam Turbine Bucket e
A A -
Part NN30"B_L-0 BKT A/CCW .
HEES o
Job o =
EEES ' =
Dwelh. OKS1229738—B
CTTEW 1t S @
Standard/Procegure  KQ-S 1302 7-T
¥ ® U8 18 Acceptable
Evaluation [JRE#H Unacceptable gl ,j\ A
39¢ | | |
G
Is - E E
fi i& Position A B P {Suction) | (Pressure) F
BE-T&k Dwe. | 790.30 | 791.70 778. 28 400.75 402,12 168. 28
3 +0.20 +0.20 +0.13 +0.13 1013 +0.20
Tolerance -0.38 038 | - -0.13 0,13 013 .| -038
- 1] +0.02 +0.08 ~0.01 -0.02 +0.03 018
Aot 12| -0z | +002 -004 | -002 | -004 | +018
“Instrument No. | CMM1 CMM1 CMM1 | CMM1 | CMM1 CMM1
iz @ Position G H 1 J K L :
EET%EDwe | 138.11 | 254.00 | 165.76 | 45.35 7.63 11.64
»n® +0.08 +0.40 +1.02 | +1.02 +0.26 H008 |
Tolerance 008 | -040 -0.38 -0.38 -0.13 -008 \
p—— 1] -oot +0.06 -0.29 -0.34 +0.09 +0.03 .
Act. 2| +004 +0.06 -0.25 +0.04 +0,08 +0.03
Instrument 0. |  CMM1 CMM1 . | CMMI CMM1 | CMM1 CMM1
Model 1: S/No. ANT166 ' 27
Model 2: S/No. ANT205 . o % i :
Keviey ; N T TR 7
‘ I‘OSI{[Beg by napaatad by JJ ‘%
& &5 7 ﬁg% ‘ B i:lH -
Issued by Quality Control. Staff Witnessed by [ospened e 2070 - 6 )j
" = T A% B %

]ﬂ defo-6 ~§;j

) R e e W O WL s
Toshiba GE Turbine Components Co., Lid,

- s

IP7018027




CFES ] R

Issued bL

Quality Contro! Staff &ﬁ%ﬂessed-b%

s R
QUALITY RECORD R K :
' A PC-B5015
Unit ; mm
: Aerfol! Thmkness Record
EXE BAHBE _ o
Customer 788 . {Max.Thickness HOE RARELE | HOGERE
Bxa . Active Length |Max. Thickness |Trailing Edge
. Plant KUINZ : Tolerancs Thickness Tol,
HmES o 0
Bem Steam Turbine Bucket
SR A ‘ 203 0
Pt NN30'B L-0BKTA/ccw  -HIEBEE 7 Xe
SEED - railing Edge Thickness -~ )
Job No EEO10%OBET HE,
B o Check 10% of Dwe~total s 5
Dwgle _OKS122073-B %bgma) ~—
R/ ERE , I\ 0
Standard/Procedwe_KQ-S 13802 7-f siBrEm=suT. SR ~— g,
W = O8 #& Acceptable ST ONWTEHESMEIE | 2TOBREE +0, 76 +0. 25
Evaluation IR E9E Unacosptable i, §$ﬁﬂi:ﬁ.‘:f‘f‘3 -3, 38 -3, 25
C RATRAEIEEEELE, . .
‘E%%‘)Z—Z@fﬁﬂ)ﬁ{ﬁﬁ@fi&ﬁ DL Y 70mmBDLEET .
Seation K—K HeH R—R B,
Section Height 244.48 . __396.88 663. 58 892. 18
Check Point Max, - | TraitEdge| Max. | TrailEdge| Max, |TrallEdze] Max. |TrailEdze|
Dwg. 20.96§.3.39 | 16.43] 272 | 9.52 | 260 | 570 | 1.54
Tolerance ‘ + & B E '
 Tal. Range 20701 364 (17190 2,97 | 10,28 284 | 646 | 179 \
, . 20.57 ¢t 3.14 116,05 § Z2.47 | 9, 14 2.34 1 532 1129 R
1. ANT166 2161 | 355 | 1687 | 294 | 992 | 258 | 636 | 1.77 |
| 2, ANT205 2094) 317 11658 275 | 955 | 234 | 6.39 | 1.50
3. ANT150 2146 § 338 | 17.07 2.79 9.80 | 252 6.34 1.48
4. ANT142 21.08 | 346 | 1660 2.76 | 940 | 2.39 | 6.5 | 1.59
5. ANT135 2100 333 116691 278 | 979 | 256 | 601 | 142
6. ANT155 2140 | 345 [1685) 288 | 997 | 275 | 6.35 | 1.63
7. ANT114 2120 ) 341 | 1658 | 280 | 995 | 234 | 636 | 157
8. ANT167 21.37| 350 | 1898 275 | 993 | 283 | 635 | 1.79
9. ANT188 2150 | 342 [ 17.01 ] 280 | 998 | 269 | 613 | 142
\ g
Instrumentilo. | YB403,YB408,YE091,YE044
%8??’6 ™ . ﬁi?:tﬁ’ff’r;& Lgﬁ\%
I3 BEAN
® 1 JML 1),,0//‘; {Inspectsd date ZOI g. %7~2‘]

Approved by Kﬁ;/?- 2070~ & =3 T Rewewecl by _%S‘NO 623 Prepared byxlﬂ L fo—i - Z-f

ooy T R o S WL e
Toshiba GE Turbine Components Go., Lid, .

4
~55

IP7018028




TGTC S

REER o

QUALITY RECORD _
BRI E | PG-70201-02
Magnetic Particle Inspection Record B Unit o

Customer ‘ TSB

Plant AUINZ

Item Steam Turbine Buoket

NN30"B L-0 BKT A/CCW

DrawingNe, OKS 1220738
BHRREEE '

Standard/Procedure __ KQ—SI3036—g

¥ K : # H :
Quantity _ 88 Pieces __ Material K11C77E-R4-
- RERER BRIIHEE & | RRAN :
. Examination stage After Final Polishing Examined date 20/0- 7~ /] v
PRGEIE Eishin Kagaku Co.,Ltd. |BBES |RERE BRI R o
. Equipment TF-5p - CE0003 Sprface condition  Machining®Polishing Surface
wEst [BEFE Head Shot Method and ) B T3 T
Magnetic particle SY8000 A/1_

Magnetization  Coil Hethod

_Exemined [BE(VEF/Beli  DCi1200A 158 1 ‘fﬁ'!—_ EERERN

Conditions |Current/Duration DC16000AT/ sec. times | Standard T.P. -JI8 223201 A1.~30—-100 M
: TFeTF4 b HEE | - :
Black light 11000 - | cEo003 _ ) -
B . - OE M& # Acceptable
Examined area All Surface Bvaluation OFRE#¥  Unacceptable
BEAY -
S, fec
Quantity e
BHEAHY -
. ieces
Acceptable
Reviewed by '
] TOSHIBA, BEE S /\f‘ ﬁ
. s }/0 /v Inspectad by )
e : ¢ wEER:
% T ﬁ.ﬁ%‘ﬁ%ﬁ m (j‘ ,,:[ '/ g Inspected date ,20/’& - 7"' 7

Tssued by Quality Control Staff Witme3sed By~
& B : o o HOoH

ﬁiﬁ':%/ D197y Reviewed by 'I'é%-gomm-“\ Prepared by 3(\’)9 2o/o =7~ "7

) /

Approved by

[ TR e w W)

‘Toshiba GE Turbine Componenis Co., Lid. .
S : »/’7/

<3

IP7018029




F1aie

mERE : .
QUALITY REGORD _ OR—K
% x - : T I ERE S PC-B5128
Custoner  TSB (Smgla Bucket Vrbration Record) B Unit:H
EZEa 0 .
Plant  XUiINZ2 : ; ‘ ST
REBE® ' v fEEErEE S NO.
ttem Steam Turbine Bucket Instrumentilo. 40114 :
N ' o ,
Part - MM3IO“B L-D BKT A/CCH ' '
HEES FreEeREn 30 "BKT L.~ 0/ 3071
Job Ho, Tolerance » .
HEEES ; CisEssmR—x Hz~ Hz
Drawing No 0KS122973-B . .- [ist Tangential o '
X =L EVg T-1 1 B AR Hze~ Hz
Standard/Prosedure / KQ—S15101-h 1st Axial
H = ® &%  Acceptable , N rmﬁkm-&m—w#s%um
Evaluation 00 TA% Unacceptable Criterion [Within 6% Variation To Medium Value
PEES | E&5A—X WMAR—R
. 8 /No. 1st Tangential st Axial
1 |- ANT 159 b4 ‘ 108
2 | ANT 198 b5 108
3 ANY 189 53 i
4 | ANT 114 53 111
7] ANT 155 b4 109
6 ANT 202 54 \ 108
7 ANT 161 b4 ~ 11
8 | ANT 153 53 ‘ 1t
9 APA 59 I i
10 | ANT 187 hd 109
11 | ANT 207 b4 - 108
12 | ANT 135 53 106
13 | ANT 166 B4 108
14 | ANT 167 54 107
15 | ANT 111 55 110
16 | ANT 177 B3 106
17 CEX 3 b4 108
18 | ANT 130 b4 108
19 | ANT 197 54 . 108
20 APA 75 54 107
21 | ANT 201 . 5Bh - 106
22 | ANT 156 bh 108
23 | ANT 125 1 b2 108
24 | ANT 136 54 ‘ 111
25 | ANT 168 b4 112
BESm—Rx Hin Hax Diff.
st Tangential 52 - Hz~ 56__H=z ( 3 H=z 56 %)
mAER-R . o ,
st Axial 106 Hz~ 12 _H=z (6 Hz 55 %)
T oy e T 20 4 - :
Tuning i (___OPiece)

- BEE AT
| }Fggg:{gi I)_’f” >/ o inspected by ~ ‘&"__ it l
Louse Wi?% d b J"‘! e I?afui’gd:data 2000 &
nessed by

issued by  Quality Control Staff
x B M O#E S| A
Approved by j‘\ﬁ;@: 2oto-7.—f Reviewsed by -I%% 2010-0-f. . Prepared by }()ﬂ 20/p 7~ é'

| I R sy = T I
Toshiba GE Turbine Components Co., Lid, - /‘? .

IP7018030




MOMENT WEIGH CHARTING-BKTS : PAGE 1/1

XUm2 NN3G"L-0 ) .
: STAGE AG DWG#: OKB122073 o
- N : Measured Date: 2,70, 24
VANE SUPPORT B DISTANGE 12 3/8 " o ’iﬁf 7y é‘“‘
CRE= 23625 " .88 NUMBER OF BUGKETS ON ROW ‘ ~

) : b= 453,502 g :
MWT SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT

NO. NO.  WEIGH NO. NO.  WEIGH NO. NO.  WEIGH NO.  NO.  WEIGH

1 JANT 159 | 1141.73] 51 JANT 171 | 113325 T JANT 159 | 13154084 | 61 JANT 171 | 13056308

2 |ANT 198 | 116041 | 52 |ANT 200 | 1147.32 2 |ANT 198 | 13254103 | 52 [ANT 200 | 13218545

3 JANT 189 | 112318 | 53 |ANT 191 | 1166.83 3 JANT 189 | 12640394 | 53 [ANT 191 | 13443330

4 [ANT 114 | 1127.171 54 [APA48 | 1159.a0 _ 4 |ANT 114 | 12086364 | 54 [APA 48 | 13356541

B [ANT 166 | 114501 | 55 |ANT 218 | 1136.54 5 IANT 155 | 13191888 | 65 |[ANT 218 | 13004289

B |ANT 202 | 1151.10 | 56 |ANT 186 | 1118.23 6 JANT 202 | 13262139 |56 |ANT 185 | 12883407 |

7 |ANT 161 | 114640 | 57 |ANT 206 | 1153.23 7 |ANT 161 | 13207917 | 57 |ANT 206 | 13286593

3 JANT 153 | 113207 | 58 [ANT 205 | 1120.33 8 [ANT 153 | 13042875 | 58 |ANT 205 | 12807602
"G |[APAEO | 1158.38 | 59 |[ANT 142 | 112283 9 |APA S0 | 13345000 | 50 |ANT 142 | 12937542
70 [ANT 187 | 1156.15 |. 60 JANT 154 | 11330 10 |ANT 187 | 13343277 | 60 |ANT 154 | 13053803
T1_[ANT 207 | 1143.38 | 61 JANT 107 | 114451 1 [ANT 207 | 13172065 | 61 |ANT 107 | 13186185
12 |ANT 135 | 112011 | 62 (APA 36 | 1131.26 |12 JANT 135 | 12905086 | 62 [APA 35 | 13102584

3 |ANT 166 | 114993 | 63 [ANT 182 | 1134.20 | 13 |ANT 168 | 13248573 | 63 |ANT 182 | 13087372 |
14 [ANT 167 | 114350 | 64 [ANT 157 | 1141.49 14 |ANT 167 [ 13175800 | 64 |ANT 167 | 13151362
16 |ANT 111 | 1163.79 | &b |ANT 208 | 1140.53 15 JANT 111 | 13408300 | 65 |ANT 208 [ 13140345
16 |ANT 177 | 112074 | 66 (APA 77 | 1142.89 16 JANT 177 1 13016002 | 66 |APA 77 | 13167521
17 |CEX3 | 113489 | 67 JANT 196 | 1133.72 17 [CEX3__| 13075322 | 67 |ANT 106 | 13061835

3 [ANT 130 | 112603 68 [ANT 219 | 1151.79 18 [ANT 130 | 13007836 | 68 JANT 210 | 13270089
19 [ANT 197 | 113326 | 69 JANT 106 | 1136.78 19 |ANT 197 | 13066528 | 69 |ANT 106 | 13087097
20 |JAPA 75 | 114500 | 70 [ANT 162 | 1143.12 20 [APAT5 | 13181758 | 70 |ANT 162 | 13170113
21 |ANT 201 | 1135841 71 [APA 6D | 1150.16 21 |ANT 201 | 13086286 | 71 |APA 68 | 13251251
22 |ANT 166 | 1159.33 | 72 [ANT 180 | 1132.08 | 22 [ANT 166 | 13356887 | 72 |ANT 180 | 13043005
23 |ANT 125 | 1124831 73 |ANT 174 | 1162.61 23 [ANT 125 | 12858447 | 73 [ANT 174 | 13304681
24 |ANT 136 | 112949 74 |CEX2 | 1150.33 24 JANT 136 | 13013151 | 74 |CEX 2 | 13356887
25 |ANT 168 | 1136.07 | 75 [ANT 27 | 1138.67 26 |ANT 168 | 13088975 | 75 |ANT 27 | 13118872
26 |ANT 160 | 1120.95 | 76 FADA 29 | 114241 | 26 |ANT 160.| 13018485 | 76 |APA 28 | 13161947
27 |ANT 100 | 115438 | 77 [APA 38 | 1150.87 27 [ANT 190 | 13299857 | 77 |APA 38_ | 13250460
28 {ANT 178 | 115486 | 78 |ANT 75 | 1155.08 28 [ANT 178 | 13305430 | 78 |ANT 15 | 13307936
29 |ANT 29 3441 79 [ANT ol 142.80 | 29 [ANT 29 | 13089749 | 79 |ANT 61 _ | 13167521
30 JANT 179 | 112897 | 80 |APA 18 | 11509.56 | 30 |ANT 179 | 13018838 so#y_\ﬁ 13359608
31 |[ANT 184 | 115439 | 81 [ANT 123 | 1127.87 31 |[ANT 184 | 13299843 | 81 |ANT 123 | 12004443
32 |ANT 84 | 1151.09 | 82 [APA 41 | 1151.81 | |32 |[ANT 64 | 13261023 | 82 |APA 41 | 13270218
33 |ANT 216| 113747 | 83 [ANT 77 | 1169.77 33 |ANT 216 | 13105004 | 83 |ANT 77 | 13361085
34 |ANT 134 | 114099 | 84 [ANT 89 | 1160.97 |34 |ANT 134 | 18145650 | 84 |ANT 80 | 13376761
35 |APA 42 | 1157.81 | 85 JANT 120 | 1140.45 | 35 |APA 42 | 13340512 | a5 |ANT 120 | 13243042
36 JAPA 74 | 117434 | 86 [ANT 62 | 1147.11 36 |APA 74| 13529835 | 86 |ANT 62 | 13216083
37 |ANT 195.| 115533 | B7 |APA B0 | 1154.8 37 (ANT 196 | 13310874 | 87 APA 80| 13302635
38 (ANT 162 | 1139.13 | 88 JANT 122 | 1141.0° 38 |ANT 152 | 13124230 | 88 |ANT 122 | 13156460
39 [ANT 170 | 116307 | 89 -39 |ANT 170 | 134000 ~

40 [ANT 210 | 115609 | 90 40 |ANT 210 | 1330814 )

41 [ANT 118 | 1141.00] 0 41 |ANT 118 | 13145702 | 91

42 |ANT 203 [ 113559 | 9: 47 |ANT 203 [ 13083401 | 02

43 JANT 217 | 113485 0: 43 |ANT 217 | 13072514 | -93

44 |ANT 204 | 112881 | B4 44 TANT 204 05244 | 94

45 |ANT 214 | 1157456 © 45 [ANT 214 | 13335198 |95

46 [ANT 216 | 112761 986 |46 [ANT 215 | 12091505 | 98

47 |ANT 131 | 1162.73] 97 47 |ANT 131 | 13280880 | 97

48 |ANT 199 | 1132541 98 48 |ANT 199 113048233 | 08

49 JANT 76 | 1147.01| 989 | 40 [ANT 76 | 13216126 | 98 |

50 |ANT 103 | 114892 | 100 50 |ANT 103 | 13248486 | 100

Seiist
\ IBA, i M/
L=
Y >/

IP7018031
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Wuxi turbine Blade works inspection report for raw material

L—0 BeW (Tside)

TBTC APR./6200

Supplier Bep-xi Spscial steel Co. Lid Delivery condition  Annealing
‘Material K1IC7TE-R4 Steel factory heat No. DQ7681 Size & 190
Surface condition Finished the bar partly and no defect by vision Acceptance standard PN-KS801161-b
Commission unit ' Inspector ' Report No. 60344
.| Chemical composition C Mn . Cr 5i Ni S P A N Mo | Fe
Content (%) 0.14 | 0.74 [12.32 | 0.20 | 2.70 | 0.004 |0.019 | 0.38 |0.026 | 1.73 | Others
Mechan-| Tenperatwré (0) | o i enNo. | Raipe) |woczoso| A | 20 Av() HB
ieal |Quenching| Tempering » .
1020;‘0»' — 1# 1200 805 20.0 66. ¢ B5. 6 75.5 95 360
proper— ' 2% 1185 795 20.5 67.5 | 104.5 85 85.5 358
ties ' ' '
Sample High power metallgraphic for raw material
No. Non-metal inclusion :
: &-Fe (% Grain Size Microstructure - Others
A B C D
‘1# | 0.50e|1.00e|0.50e| 1.5 0e | Average<l.5% 6grade Microstructure of | "
2# |0.50e|1.00e|0.50e]| 1.50e| Average<l.5% 6grade tempered Martensite '
Sample ' Low power metallgraphic for raw material }
No. . Normal porosity Center porosity Square segregation . Others
1# 1.0 Lo 1.0
o 1.0 E 1.0 1.0 _ 22,0,
Result: [Results requirements. v %%?b ’ ‘ﬁij‘
Checker FLHEAR RE—Checker HEW Date 2006.04.22
Reviewsd by ). Kasabe

RQVI'EW&V:{ . ‘ . ’
TOSHIz, ¥ %ﬁéﬁ%—- 5,0
' Apr 2T
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Wuxi Turbine Blade Co

,Ltd. inspection report for rew material

~ Supplier BAOSHAN IRON & STEEL CO,LTD Delivery Condition Annealing
Material K11C77E-R4 "Steel Factory Heat No. 97300035 Size 180 Rep.No| 0901000592
Surfate Condition No Defect. Standard | - PN-KS01161-c
Chem Composition C ¥n Cr 81 ¢ Ni ] P A Mo N | Cu Al Nb » Sn CE
Requirement 0. 10-0. 171 0.65-1. 06111, 25-12.75] 0. 10~0. 35| 2.25-3. 26 =0, 015 | <50, 020 | 0.26~0. 40 1, B0-2. 00 4. 620-0. 045} - - - - <9, 0
Content (%) 0.13 0.79 11.62 0.19 2.70 0.002 | 0.015 g.31 1.69 0,031 0. 06 0.020 | 0.010 | 0.010 4.4
Conient of WIB(®) | 0.12 0.78 1172 0.17 | 2.72 0.001( 0. 020 0.31 .86 ‘| 0.022 0.06 0.022 { 0.003 | 0.004 4.9
Heat-Treat Condition ' Mechanical Property
Quenching | Tempesing | Tempeei®e | gpecimen | Rm (Mpa) 'Rp0. 02 (Mpa) A (%) o Akv (]) . HB
| Temp, | 1020C| 565C| 565¢C Ne. | . =110 =765 =13 =30 . =54 331~375
» , 1# 1140 © 820 19.0 76.5 . |° 193 | 198 | 206 | 356
/ 24 1140 835 - 17.5 76.5 212 | 205 | 204 | 354
: Metallographic Microstructure of Raw Material
Sample Non-metal inclusion 5 —Fe (%) Microstructure Grain Size Remark:
No. A B c - D =<1.0% (Uniform tempered martensite) Better than Grade 4
1 |0,0.5¢|0,0.5¢0,0.5e (0,15 <0.5% Unifmtet'ﬁpemd astensite Bgrade | D
2% |0,0.5¢0,0.5e{0,0.6e}0,1.5e <0.5% . bgrade .l s LE
Sample ' Metallogrsphic Macrostructure of Raw Material. %W Rl éﬁé 22
No. . Normal porosity Center porosity Square segregation Others ﬁﬁs %%fm‘spl 9 '
. 1 o 1.0 - LI
;: ;.Z | L0 1.0 - Wi er‘?@eP*ed ,k
. w" P
Result: |[Results Meet With Requirements
Checker _ FaE Review BER Date 2009. 10. 28

-0 BLw (7;0’01'6)

Reviewed by i 267
n 7). Ostieer

FTATG
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Wuxi turbine Blade works inspection report for raw material

Supplier Ben—xi Special steel Co. Ltd. ~ Delivery condition v Armealing
Material KICTTE-R4 Steel factory heat HNo, DiQGSS ' Size & 180
Surface condition Finished the bar partly and no dé’fect by vision. Acceptance standard PH-K801161-b
- Commission unit ‘ Inspector Report No. ‘ 60590
Chemical compositio C n | Cr 51 Ni 5 P v N Mo Fe
" Content(%) 0.14 | 0.8 |11.99 {0.20 | 2.75 {0.003 |0.013 | 0.34 |0.025 | 1.71 |Others
Me.chanf Temperature (°C) SpecimenNo. |Ru(ipa) [*2%| A | zo0 sy () B
jcal |Guenching] Tempering _ ‘ o _
1o20°C | se5°C 1# 1150 820 20 67.5 | 102.5 | 98.5. v89. 5 346
proper— C2# 1140 805 20 67.5 6.5 | 101.5 | 88.5 340
ties ‘ ~
Sample High power metallgraphic for raw material
No. Non-metal inclusion ’ .
&-Fe (% Grain Size Microstructure Others
A B c. b ‘ ‘ o
1 10.50e]1.00e 0.8 0} 1.5 0e; Average{l.5% 8 5grade Hicrostructure of
28 10.50e!1.00e) 0.50e | 1.5 e | Average<l.B% 8" 5grade ' temiaered Martensite
Sample _ i Low power metallgraephic for raw material
No. Normal porosity Center porosity Square segregation Others
1# 1.0 1.0 1.0
o4 1.0 ‘ 1.0 1.0
Result: : o Results requirements.
Checker | B | RE~Checker | R | Dpate
L-0 8/cw (75’;'63/6 ) ' . Feulewed by 1/ 4z . be 3%’5553;} =

"T@TC AR 16,20(0




F oGedl F oG

Y=l , ‘
QUALITY RECORD _ GR—K ____ .
PC-B5010-¢
= 23 Unit :mm
- Final Inspection Record | st [ ]
p: o ) : : ’
Customer s
el XUIN ) —F
Plant 2 3
CRER Q)
© Item Steam Turbine Bucket e
i & & '
Part NN30"B_L-0 BKT B/CW &
HERE ' 5
Job Ha, 2
EEES , =l
Dwgle. OKS8122873—B
BESE/BES
Standard/Procedure KQ=-8 130 2 7 ~F
Yl 3 & 1% Acceptable :
Evaluation TIFREH Unasceptable 2 A
J6e Jy | |
o : . E E '
| E_ Position A B D (Suction) | (Pressure) F
B <t % Dwe. 790.30 | 791.70 778.25 400. 75 402,12 168.28
n B +0.20 . +020 +0.13 +0.13 +0.13 +0.20
Tolerance -038 038 | "] ~013 | -013 -0.13 -0.38
= 1] -006 -0.36 mq.os +0.02 +0.05 +0.03
Act. 1ol o5 -037 -0.01 +0.02 +0.04 +0.19
InstrumentNo. { CMM1 | CMM1 oMMt | cMm1 | oMMl | cMM1
{1 & Position G VllH 1 J K L
EETE Dwe | 138.11 | 254.00 | 165.76 | 45.35 7.63 | 1164
5 E +0.08 +0.40 +1.02 +1.02 . +0.26 4008 | e
Tolerance ~0.08 ~0.40 ~0.38 ~(,38 ~{.13 ~{,08
saE |1 008 +0.10 -0.12 | +0.20 +0.12 0
Aot 1ol 4008 +0.07 -0.38 +0.84 4017 -0.01
Instrument No. | CMM1 | CMM1 CMM1 CMM1 cMM1 CMM1 A
Model 1: /Mo, ANE48 0
Model 2: S/Na. ANE77 Rewe i !I V
we ~ . .
TOSHRY %‘ﬂ pJl el g
I ' IRE . &ﬁa.ﬁ; s LO0/D
lssued by Guality Gontrol Staff WitHESsed by pasied dt /0.6, 8

Approved by Z‘i fkﬁ D40 f -

Rev;ewed by "—%}Q!U* »5’ Prepared by K \n 20/0-, é..

ﬁEJ—-—(-SI-—EJ:IJﬂ"-*JUﬁﬂaR
Joshiba GE Turbine Components Co., Lid. -

s

IP7018035




F8F 7

MmERE , ‘
GUA&ITY RECORD GR—K
= i 5 Unit : mm
' . Airfoil Thlckness Record  STHa ] ]
g . v BARE _— I —
Custorper .. I8B A Max Thickness FOE BARELZE [HORBEAE
MEa Active Length Max. Thickness |{Trailing Edge
Plant ®UINZ Tolerange Thickness Tol. |
MmEe : ) ; ~kQ, 0
Item Steam Turbine Bucket T~ ™~
He s o BB i ~=10
Part NN30"B L-O0BKTB/OW . — : 2 .
HEEE - Trailing Edge Thickness : ~m )
. e ———— C o EEO0%OBETRE,
dob Ho. Check 10K of Dg-totel e ;
HEES | b 108 o7 Dngtata Tz 0
Dughh  OKS122073-B  pmegs . ——q,
WG/ ERE Quota SLE™~— B~ 0
_ Standard/Procedure KQ-8 1 3 0. 2 7 ~f SFBTERICBT. @ﬁ#}\ \\QLJ ,

W % [M& # Acceptable W=DV THNMNE oA | 2TOBKREBE | - +0.76 +0. 25
Evaluation [IFEH Unacceptable ;qu,‘ EAERIHLETS -0.88 | -—0.25
TWA L EHELE,

{fﬁ%)z Zﬁﬁﬁﬂ%kﬁ@iﬁﬂﬂﬂa"éck")ﬂ}mmmﬁiﬁé:?‘éa
Section KK H—H R—R 22
Section Height | ~ 244.48 _396.88 663. 58 892.18
Check Point | Max. {TrallEdse| Max. | TrallEdge| Max. | TrallEdee| Max. | TraliEdss
Dwg. 20,851 3.30 | 16. 43 2 12 | 857 | 250 | B.70 | 1.54
Tolerance : £ B 2 W
Tol. Range 21.71 ¢ 3.64 | 17,19 | 2.97 1 10.28 | 2.84 | 6.46 | 1.79 :
: 20.57 1 3.14 | 16.05 247 | 9.14 | 2.34 | 6.32 | 1.29 —
1. ANE 48 2148 343 | 16781 2.70 | 980 | 283 | 632 | 1.32
2.ANE77 2125 345 | 16.87 | 2.90 | 9.52 | 2.75 6.02 | 1.75
S.ANE 173 12159 342 | 17.18] 296 | 1019} 270 | 640 | 1.70
4.CEW 105 | 21.24| 360 | 1667 | 2.90 | 1000| 270 | 6.07 | 1.69
5, ANE 14. 21181 345 | 1686 283 | 850 | 2.60 | 6.16 | 1.67
{6, ANF 102 -] 21.07] 361 | 1657 | 280 | 9.57 | 263 | 645 | 1.50 |
7.ANE 127 (21081 341 | 16941 286 | 985 | 277 | 631 | 1.70
8. ANE 26 21521 361 | 1700} 292 | 1026 ] 266 | 632 | 1.66
O.ANE 170 | 2146 360 | 1691 287 | 963 | 270 | 6.15 | 1.70 v SN
\
Instrumentis. YB408 YB403 YEQ90,YEQ44 A
Keviewed Iy B T -
1 , “TOSHIBA, =0 i )~ %(‘
8 & : < " ,é, W B B
ssued by Quality Control Staff __ Witnessedby |/ JI* ‘mwmd wn_o) 00" 6K

x B = #
Approved by ﬁﬂ—(ﬁ’&@(’ow ~4  Reviewed by Léﬁ;ﬁ-&em«é Yy Prepared by 'KU:] 20/0 4~ b

b e L e W S ] ol : /
33
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TGTC

e
QUALITY RECORD QR-K
MREERRBEE , PC-Z0201-02-a
Magnetic Particle Inspection Record BA7 Unit mn
¥ X E ' : ' L ST
Customer : 88 No
R 4
Plant , XUINZ
e A :
Item Steam Turbine Bucket
ﬁ W & . '
NN30"B L-0 BKT B/CW
ﬁlﬁ#‘%
Job No.
Bl s :
DrawingeNo. OK8122873—8
HEREREEE
Standard/Procedure KQ—8l3038—g
# & L7
Quantity 88 Pieces Material K11C77E-Rd
PRI BWRINIGEETH  AEBRHEN ‘
Examination stage After Final Polishing Examined date, 20/8, 6. /2 ' N
PPG535E Eishin Kagaku Co.,Lid. | BB | REAE BN LECwEm
: . [Equipment TF-B50 ‘ CE0003  |Surface condition  Machining&Polishing Surface
BEH  [BILFE Head Shot Wethod and  |W&ly AAEERT
Magnetization Goil Method . 1¥apnetic particle SYBOOD A/1
Bxamined RE(LRESE /e DOt2c0A 158 1 @ﬁ%&ﬁ" . :
Conditions |Current/Duration DCI8000AT/ _ sec. times |Standard T.P. JIS 7223201 A1-30-100
TGw s F4 b THEE
Black light L1000 CEDOO3
Y ” e A Acceptable
Examined area All Surface Evaluation - DOFH¥  Unacceptable
BREFXY ‘ 88P,
. fec
Quantity g o
Akt 88Pi
Acceptable ooes

Reviewed i , v g
oty Y

BEE: Y 1]
/7 inspected by %

7 EEEE & BEAM:
?siue d‘fg;r Qualit;;/ Control Staff M_ Inspected dats L2072, £, /2.
®OE o #H ¥

Approvedby ﬁ 1% bdte-g-f2  Reviewed by Ié?é. doio~ -1>  Preparedby .2.0/0 . [ .-

{2 ﬁ(ﬂ

[ T D W e - e e vt
Toshiba GF Turbine Components Co., Lid, : ,‘Zf
&3

IP7018037




FTGie

RERR ,
QUALITY RECORD ' QR=K
’ £ B4 B8 14 PC-B5128-a
ézusijztcmﬁ ISB - : ~ (Single Bucket V;bratlon Recurd) Bl
Hw s ' : v »
Plant XUIN2 _ ’ : l’sr
mEeE : RS NO.
ftem - . Stesm Jurbine Buchet Instrumenthe 40114
i & A - ' v
Part NN30"B 1-0 BKT B/CW ’
HEES : A SrEEmsEl 30 “BKTL.- 0/ 3071
Job No. _ Tolerance - ,
EREs OjgERAm—R Hz~ Hz
Drawing Ho. 0KS12297 3-B ~ 15t Tangential
HRGE/EEE B 5 E-R Hz~ Hz
Standard/Procedure ; KQ—S165101—h st Adiel B ,
# % = MAE Acceptable B[ FHRECHT 5755 9% 6 %EA
Evaluation [0 F&%# Unacceptable Criterion |Within 6% Variation To Medium Value
 FiRES HRAER—K HWAA—R
No._ 1 S/No. 1st Tangential 1st Axial
T ANE 26 55 110
2 ANE 127 54 108
3 ANE 102 54 108
4 CEW 113 54 108
5 CEW 70 - 108
6 ARE 181 b4 108
-7 | -ANE 197 56 ‘ 110
8 | CEW 15 | 55 ' 109
9 | CEW 1 55 110
10 | ARE 137 55 110
11 | ANE 153 | 55 110
12 | ANE 187 55 110
18 | CEW 38 55 110
14 | ANE 11 55 109
15 | ARE 21 b4 109
16 | ANE 115 | ¢ 53 ~ 109
1.7 | ANE 173 56 i1l
18 | CEW 103 95 109
19 | ANE 170 - b4 109
20 | CEW 49 55 110
21 | ANE 157 54 110
22 | CEW 50 56 112
23 | CEW 14 53 108
24 | ANE 14 53 108
25 | CHH 66 b4 108
ERAR—-R i " Hax ' .
1st Tangential %'Jn Hz~ b6 H=z (3 I?I'If 5.5 %)
TWEA—R o
ist Axxat » 108 Hz~ 112 Hz ( 4 H=z 3.6 %)
Fa—-=¥ ' s ‘
Tuning 3 ' (. OPiece)

| — Reviewed By - J -
: FOSIBA 7 5o/ sEbol B
wb. /Oy . -
8 7 MR 7 o 20909 6-

Issued by Quahty Control Staff Vli’cnessed By

% B ] 5 T

-Approved by j‘: ﬁrﬁ: 9919-621 Rev:ewed by Iﬁ%ﬁ;””"’ 6~ Prepared by 25/6~4~7 E(ﬂ

WED—A-TF-C I M-FRARE _- 22, . _ 7 ?
3

Toshiba GE Turbine Components Co., Lid.
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MOMENT WEIGH CHARTING-BKTS ' B PAGE 1/1

XUIN2 © NN30" L-0
STAGE BT : DWGE .  gKS122873 :
v : . Measured Date: 20r0. {14
VANE SUPPORT B DISTANCE 12.3/8 " R
' RR= 23625 , 88 NUMBER OF BUCKETS ON ROW EN

: Tlb=  453.502 g ,
MWT SERIAL MOMENT MWT SERIAL MOMENT  MWT SERIAL MOMENT MWT SERIAL MOMENT

NO. NO. _ WEIGH NO. _NO. ~ WEIGH NO. NO.  WEIGH NO. NO.  WEIGH
1 JCEW 38 5298 | bi E._\!E 43 | 1128.66 1 [CEW 38 | 13283608 | 61 |ANE 42 | 13118743
2 |ANE 11_{ 1150.38 | 52 JANE 152 | 1123.16 2 JANE 11| 19253800 | 52 |ANE 152 | 12940221
3 |ANE 21 128.64 | 53 [ANE65 | 111847 3 |ANE 21| 13002220 | 53 [ANE 55 | 12886128
4 |ANE 115 | 114544 | 54 JANE 10| 1]48.51 4 JANE 115 | 13196900 | 54 [ANE 10 | 13232784
B JANE 173 | 117127 | 66 JANE 24 | 112928 5 |ANE 173 | 13494403 | 65 [ANE 24 | 13010688 |
6 JGEW 105 | 113561 | 56 |ANE 132 | 1131.64 6 |GEW 105 | 13083574 | 56 |ANE 132 | 13037820
7 |ANE 170 | 1149.45 | &7 |ANE 163 | 1133.02 7 |ANE 170 | 13243129 | 57 |ANE 163 | 13053763 |
B JCEW 49 | 1155.90 | 68 |ANE 113 | 1140.30 __B|CEW 49 | 13310485 | 66 [ANE 113 | 13137710
5 JANE 167 | 114428 | 59 [ANE 116 | 1131.84 9 |ANE 157 | 13783508 | 69 |ANE 118 | 13040197
10 /CEWSB0 | 1171.74| 60 [OEW44 | 1161.20 10 [CEW 50 | 13499894 | 60 |CEW 44| 13378403
11 [CEW 14_| 1130.89 | 61 JANE 44 | 1131.15 1|CEW14_| 13020293 | 61 |JANE 44 | 13032200
12 [ANE 14| 113467 | 62 |ANE 164 | 1148.08 12 [ANE14_| 13072773 | 62 |ANE 164 | 13227014
3 JANE 26 | 1164.13] 63 JANE 169 | 1132.07 13 |ANE 26| 13287048 | 63 [ANE 169 | 13042875
14 [ANE 127 | 1144.98 | 64 [ANE 167 | 1152.98 | 14 JANE 127 | 13191629 | 64 |ANE 167 | 1328376
15 JANE 102 | 1132.30 | 65 JANE 178 | 115789 | 15 |ANE 102 | 13045511 | 65 |ANE 178 | 13337967
16 {CEW 113 | 114694 | 66 |ANE 147 | 1134.7: 16 |GEW 113 | 13202646 | 66 |ANE 147 | 13081672
7 [CEW 70 | 1153.68 | 67 |ANE 138 | 1158.14| | 17 |CEW70_| 13201777 | 67 |ANE 138 | 13343148
18 JANE 181 | 116659 | 68 [ANE 59 | 1147.11 8 |ANE 181 | 13440574 | 68 |ANE 50 | 13216160
19 [ANE 197 | 116791 | 60 [ANE 37 | 1148.23 19 |ANE 197 | 13340555 | 69 |ANE 37 | 13240637 |
20 |CEW 16 | 114053 | 70 |ANE 193 | 1137.95 20 |GEW 15 | 13140302 | 70 |ANE 193 | 13110620
|21 JCEW 11 3488 | 71 JANE 23 | 111942 21 JCEW11_] 13072859 | 71 JANE 23 | 12697060
22 |ANE 137 | 116618 ] 72 JANE 142 | 1143.93 | 22 |ANE 137 | 13424329 | 72 |ANE 142 | 13178385 |
53 |ANE 168 | 115031 | 73 [ANE 93 | 1125.26 23 |ANE 153 | 19356671 | 73 |ANE 93 | 12064373 |
24 |ANE 187 | 1166.26 | 74 [OEW 30 | 1123.62 | 24 |ANE 187 | 13321588 | 74 |CEW 39| 12845448
25 JANE 191 | 113843 ] 75 JANE85 | 112597 5 JANE 191 | 13116084 | 75 |ANE 85 | 12072538
26 |ANE 16| 114243 | 76 |GEW 32 .| 115931 26 JANE 16 | 13162163 | 76 (CEW 32 | 13356871 |
27 ICEW 22 | 114405 | 77 |ANE 103 | 116487 27 [CEW22 | 13180871 | 77 |ANE 103 | 13305560 |
28 [CEW 7 26.68 | 78 |ANE 120 | 113045 | o8 |CEW 7 | 12980747-| 78 [ANE 120 | 13024125
25 JCEW 65 ] 1140.76 ) 79 |EZE 33 | 1134.80 29 JCEW 65_| 13142980 | 79 |EZF 33 | 19075452
30 |ANE 160 | 1138.18 | 80 JEZE 20 | 1151.10 | 30 |ANE 160 | 13113209 | 80 |[EZE 20 | 13262052 |
— 31 [ANE 48| 1151.09| 81 |[EZE 23 | 1160.47 31 [ANE48 | 13261968 | B1 |E2E 23 | 13251424
32 'cgwn 1146.17 | 82 |ANE 121 | 1130.68 32 |CEW17 | 13205238 | B2 [ANE 121 | 13026630
33 JCEW 94 | 1162.83 | 83 [EZE 104 ] 1124.09 33 |CEWB4_| 13397240 | 83 {EZE 104 | 12950894
34 [ANE 15_| 111401 | 84 [EZE 9 | 1167.53 34 |ANE 15| 12834769 | 84 [EZE 0 | 13451418
35 |ANE 77_| 114000 | 85 [EZE39 | 1129.62 | 35 |ANE 77| 13248313 | Bb |[EZE 30 | 12045535
36 ICEW 66 | 114241 | 86 |EZE 21 | 1168.62 | 36 |CEW 66 - | 13161991 | 86 |EZE 21 | 13348721
37 [ANE 108 | 116666 | 87 |EZE 24 5650 | . | 37 JANE 108 | 13359393 | 87 |EZE 24 | 13324267
38 [CEW 69 | 1142.65 | 88 [EZE 42 | 1137.96 | 38 |[CEW59 | 13164712 | 88 |EZE 42| 13110577
39 [CEW77 | 115836 | 89 ' 39 |CEW77 | 13345697 | B
40 [CEW 115 | 1159.78 | 90 40 |CEW 115 | 13382071 | 80
41 [ANE 61 - | 113867 | 01 41 JANE91 | 13118829 | 01
42 |ANE 151 | 113820 92 42 |ANE 151 | 13113515 | 92
43 |ANE 106 | 116097 | 93 43 JANE 108 | 13375810 | 93
44 [ANE 62 | 113067 | 84 44 |ANE52 | 13026717 | 94
45 |ANE 138 | 114758 | 05 45 |ANE 139 113221656 | 95
46 |ANE 146 | 1166.27 | 08 46 |ANE 146 | 13321632 | 96
47 |ANE 126 | 112529 97 47 |ANE 126 [ 12064718 | 97
48 [CEW 101 | 113326 | 98 48 |CEW 101 | 13056528 | 98
49 JANE3 | 112974] 99| - . ﬂ,}&gs 13015959 | 09 e
50 JANES | 1125.16 | 100 50 JANE5 | 129402211 100 —1 -
Reviewed hy
TOSHIBA 5-2 g€
v
2; o0
Y Tun /5 &

IP7018039
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Wuxi turbine Blade works inspection report for raw material

Supplier Ben—xi Special steel Co. Litd. Delivery condition - Annealing
Material KLICT7E-R4 | Steel factory heat No. Do7096 Size & 180
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-KS01161-b
Conmumission unit " Inspector ‘ Report No. 60591
Chemical compositionl C .| Mn Cr Si | M S P v N Mo Fe
Content (%) | 0,13 | 0.78 | 11.98 | 0.2 | 2.82 | 0.006 | 0.017 | 0.32 | 0.023 | 1.76 |Others
Mechan-|Temperatuxe (0} o e No. |Ru Mpa fo0.0npd A% | 2% Ay B
ieal |Quenching Tempering :
1020°C | s65°C 1# 1170 810 8- Y ?9 101.5 {1 85.5 350
proper— 2# 1170 780 20 68 83.5 | 85.5 95. 5 350
ties o
Sample High péwer, metallgraphic for raw material
No. Non-metal inclusion & -Fe (%) Grain Size Microstructure
A B ¢ D ‘ .
% 0.5 Oe 1.5 02| 0.5 Oe| 1.5 Oe| Averagedl.5h 8 bgrade Microstructure of
28 0.5 0e} 1.5 O0e| 0.50e | 1.5 Oe| Average<l.5% 6~5gr_ade tempered Martensite
Sample k Low power metallgraphic for raw material
No. Normal porosity Center porosity Square segregation " Others '
1# 1.0 . 1.0 1.0 _—
28 1.0 1.0 1.0 ‘
Result: Results requirements. . ‘
* Checker l PR I RE-Checker i BE I " Date [ 200?_‘,@332 -

L~0 Bfow (€side)

Revisviad by “H-TUauwibe
TE&TC Ark.25 2000

Rm 737:‘9{‘ \yv # '
TOSHIBA %_/fzzzzﬂe
Seay) oo AP
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Wuxi turbine Blade works inspection report for raw material

Supplier Ben-xi Special steel Co. Ltd. Delivery condition Annealing .
Material, KI11C77E-R4 | Steel factory heat No. Do7082 Size "q) 180
Surface cénditiqn Finished the bar partly and no defect by vision Acceptance standard PN-KS01161-b
Commission unit  Imspector - ~ Report No. 60229
Chemical composition C Mn Cr Si Ni S P Y N Mo Fe
Content (%) 0.13 | 0.82 {12.30 | o. 22 | 2.69 | 0.007 | 0.012 | 0.34 | 0.022 1.79 | Others
Mechan-| Temperature (°C) SpecimenNo. | Rum Mpa [Ro0.024Pa] A% | 2% | Aky HB
jcal |GQuenching] Tempering '
1090%c " 570°¢ 1# 1200 850 18.0 64 0 180 126 125 362
proper— 2# 1200 840 18,0 | 65.0 156 118 126 360
ties ‘ ’
Sample ~ High power metallgraphic for raw material
No. Non-metal inclusion ‘ ‘ o
- & -Fe (%) Grain Size Microstructure Others
A B C D ) ‘
# [0.50e|1.00e|0.50e]1.5 Oe| Average<i.5% Ggrade Microstructure of /
2% |0.5 0e 1.0 Oe| 0.50e | 1.5 Oe| Average<l.5% Berade tempered Martensite »
Sample Low power metallgraphic’ for raw material
No. Normal porosity Center porosity ' Square segregation (Uthers
18 1.0 : 1.0 1.0 .
24 1.0 1.0 . 1.0
Result:| ' Results requirements. 4
Checker |  BMER |  RE-Checker [ HEH [ Date

L -0 B / cCw (é 5’/’&/6 ) ﬁevieweﬁ by AT e b
TEGTC KPR, 2% 2070
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Wuxi turbine Blade works inspection repdrt for raw material

L~o 8 ccw (@side)

TGTC AR, 28.20/0

TOSHIBS 7

Supplier Ben-zi Special steel Co. Ltd. Delivery ccndition Annealing
Material K11C77E-R4 Steel factory heat No, D07081 Size [ ® 190
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-KS01161-b
Commission unit Inspector ' _ Report No, 60344
Chemical composition c ¥n Cr S Ni 8 .- P v N Ho | Fe
Content (%) 0.14 | 0.74 | 1232 | 0.20 | 2270 | 0.004 |0.019 | 0.38 |o0.026 | 1.73 | Others
Mechan-| Temperature(®C) | o @ oiNo. |RuGioe) |wo.coome | - AG) | 200 Akv (T) B
ical |Quenching| Tempering | ‘ , o ' ‘
10265{3 — 1# '1200 1 BOB 20.0 66.0 85.5 75.5 95 380
proper— et 2# 1195 795 | 20.5 67.5 |.100.5 95 85.5 358
ties
Sample High power metallgraphié for raw material
No. Non-metal inclusion :
: §-Fe (%) Grain Size Microstructure Others
A B C b v ’
18 0.50e| 1.0 0e | 0.5 De | 1.5 Qe Average<l. 5% 6erade Microstructure of
2 |0.50e|1.00e]|0.50e| 1.5 0e| Average<l.5% Bgrade tempered Martensite
Sample | Low power metallgraphic for raw material
No. ‘Normal porosity Center‘porosity Square . segregation - Qthers
1# 1.0 1.0 1.0
24 1.0 - 1.0 1.0
Result: |Results requirements.
Checker R RE-Checker KEH f Date ﬂ 2006.04.22
Reviewad by M. kewcbe. Reviewed &y a; ‘
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Wuxi turbine Blade works inspection report for raw material

Supplier Ben—xi Special steel Co. Ltd. Delivery condition Annealing
Material R1ICTTE-R4 Steel factory heat No. | D1003s " Size & 180
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-KS01161-b ‘
Commission unit . . Inspector ' Report No, 60590
Chemical composition] Mn | Cr | Si Ni- | S P \i N Mo Fe
Content (%) 0.14 | 0.85 |11.99 | 0.20 2.75 {0,003 {0.013 | 0.34 |0.025 | 1.71 |Others
Mechan—|Temperature (°C) SpecimenNo. |Rn(pa) [ 2| a) | (0 Aicw (7) B
ical |Quenching| Tempering ) :
: , ® | 1150 | 820 20 | 67.5 | 102.5 | 98.5 | 89.5 | 345
' 1020°C | 565°C
proper— , 2% 1140 805 1 20 67.5 | 96.5 | 101.5 | BB.& 340
ties ‘ '
Sample - High power metallgraphic for ré.w material
No. ~ Non—metal inclusion ‘ L / L
. 8-Fe (% Grain Size Microstructure - Others
A B c - D . ,
1# |0.50e}1.00e]0.50e| 1.5 Oe| Average<{l.5% 6 Sgrade HMicrostructure of /
2% 0.5 0e] 1.0 0e| 0.50e | 1.5 Oe | Average<l.B% 6 bgrade tempered Martensite
Sample ‘ Low power metallgraphic for raw material ‘ /Vz‘:j%%&f ,
No. Normal porosity Center porosity Square segregation Others ‘ g}é‘b\"\ NG ”(%‘% ‘
W | 1.0 1.0 1.0 iy s
2 1.0 | 1.0 1.0 ‘ WS ?.:.‘f".’._'_ |
- | NG
Result: . Results requirements. : _ ‘%"’“‘%msm e 4
Checker [ MR ] ( RE~Checker [ TREW { Date ( ©2006.09.11
- 6/CCW (Q 5’/’4/6) Reviewad by M. Kanabe

RE'er ‘3"3 ‘.Z\ ‘—; ! »
T@TC ApR 93000 roagd b _ m
| | T apr .00
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Wuxi turbine Blade works inspection reﬁqrt for raw material

Supplier Ben—xi Special steel Co. Ltd Delivery condition Annealing
Material - KIICTTE-R4 Steel factory heat No. DO7081 Size i ' & 190
Surface conditibn  Finished the bar partly and no defect by vision. "+ Acceptance standard © PN-KS01161-b
Commission unit - Inspector : Report No. ' 60344h
Chemical composition|  C Mn | Cr Si Ni S P v N Mo Fe
Content () | (.14 0.74 12,32 0.20 2,70 | 0.004 | 0.019 | 0.38 0.026 1.73 Others
Hechan~ Temperature‘(%) Specimen No. | Rm(Mpa) Rp0. 020002 | A (%) RO Akv (D HR
. ical Quenching Tempering - ‘ :
L030°C | s75°C 14 11200 808 20,0 v 66.0 86.5 75.5 | . 95» - 360
proper—| : 24 1195 795 20.5 67.8 100. 5 95 85.8 358
ties | '
Sample ' High power metallgraphic for raw material
-No. Non—metal inclusion
& -Fe (%) Grain Size Microstructure © (thers
A B c b . .
1# |0.50e|1.00e|0.50e] 1.50e| Average<l. 5% | - Ggrade Microstructure of /
24 0.5 0e| 1.OOej 0.5 0e | 1.5 Ce Average<l. 5% 6grade tempered Martensite -
Sample ’ ' Low power metallgraphic for raw material
No.. Normal porosity Center porosity Square segregation - (thers
w0 1.0 ] 1.0 ' 1.0
2 1.0 : ' 1.0 : , 1.0
Result: [Results reguirements. _ .
Checker B RE-Checker - . REW Date _2006.04.22
. g ¢ ) . k) : r
Lo s @side) MRS B e
| F T Apr 2R
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QUALITY RECORD. QR—K
: ] : PC~BE010-¢
R 3 Unit : mm
Final Inspection Record :
ExE ,
Customear TSR
A
Plant XUIN2
BB
Hem Steam Turbine Bucket
Bee ,
Part NN30"B_L-0 BKT B/CCW &
HEES a
Job Ho. 8
HESE
Dwglo. OKS122973—B
HARS/
Stenderd/Procedure K GE-8 1 3027~ ‘5!
W % MA 4 Acceptable
Evalustion [I9RE&# Unscosptable tg?
| 3
£ii & Position A B ' D - E E E
' ‘ | (Suction) | (Pressurs)
BliE <& Dwa. 780,30 781,70 ) 776.29 400,75 402,12 168.28
N E +0.20 020 = +0.13 3013 +0.13 +0.20
Tolerance ~0.38 -0.38 ; <013 -0.13 -043 | -038
KX .
. 1] +005 +0.13 003 | +002 | +003 0.10
Aot 2| 4003 | 012 1005 | +002 | +002 | -006
InstrumentMo. | CMM1 | GMM1 cwmt | ommi | ommi | ommt
fiz & Posion | G = 1 J K L
IR Dwe | 138.11 | 254.00 | 165.76 | 45.35 | 7.63 | 1164
B 40,08 +0.40 02 +1.02 +0.26 Y
Tolerance -0.08 -0.40 _~0.38 -0.38 -0.13 008 | o
03 | -0 -00 . !
EaE 1] +005 +0.03 0.04 6 +0.09 +0.03
Act. 2] 4004 - 40,07 +012 | +0.27 1005 | +0.02
InstrumentNo. | OMM1 | cMMi | owM1 | omMi | cMvi | cwmi

Model 1: S/No. CNG 59 Reviewed by A g V
Model 2: S/No ANT 19 TOSHIBA W !
L, mi%:w-“r'ﬂ ‘
: - : Jut T [emmpens ) &

g 17 : 2= i —— =l o

lssued by Quality Control Staff Witnessed by Inspestad dete )70 =7 = /0
- 7]

Approved by ﬁiﬁcﬁ‘ Dago—7—) 2 Rewewed ly “Lé%ao:o -(Hl Prepared by&!’n 20 o Fo g 3

| F o R i W e e
I3
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' Toshiba GE Turbine Componenis Co., Lid.
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Toshiba GE Turbine Components Co., Lid,

s

QUALITY RECORD G~
PC-B5015-¢
Unit;mm
A Alrfoll Thlckness Record - .
FEXE BXAE : . .
~ Customer 7868 Max.Thickness HOE BAREAE | HORELNE |
L . Active Length {Max. Thickness |Trailing Edge
DPlant XUINZ Tolerance Thickness Tol.
A ; [
fem Steam Turbine Bucket R 0. T3
HEa ‘ _ ~1Bh 20 20 : 1005
Part NN3O'B L-0BKTB/GOW . - =i osnr No | : 0, 5~
BEES EEG10%OHETHH, <8 TR,

o . Chack 10% of Dwg-total 21
RE#EE number 702 0%
DugMe.__OKS 1229738 ,wﬁ&(&g, T~ Q. Q.
BRAR/ERE ' TN 0%
Standard/Procedure KQ-S 1302 7 "'5; *ﬁgIﬁw[:ﬁ‘[,\tw PO : 0
% ¥ HE& # Acceptable EES = HNTHEAES S gmﬁ&wzﬁ +0, 76 +0, 25
Evaluation A& Unacceptabte ’ 7:,4;;11, ERERIcH R =0, 38 -0, 25

'CL‘&&&’EFEEL'L ’
ok A ZﬁﬁﬁwﬁiﬂﬁﬁﬁiBﬁ&U?OmmmuE&Téo

_Section K=K H—H R—R z—7 N
Section Height 4448 | 30688 663. 58 892. 18
Check Point Max. |TraliEdge] Max. |Trall€dge| Max. | TraitEdge| Max. | TreilEdge

Dwe. 2095 | 3.39 | 1643 ] 2.72 | 9.52 | 2.50 | 5.70 | 1.54

Tolerance L & & B ‘ >

Tol, Range 217 ) 8.84 1 17.19 ] 2.97 10281 2.84 | 648 | 170 T~ ‘

. 20,57 1 314 [ 18,061 247 | 814 | 234 | 532 1 1.29 \\

1. CNG 59 gl.ﬁ? 355 { 17.08 1 292 | 10.05| 282 | 629 | 1.66 :
2. ANT 19 21611 352 11697 292 11017 278 | 613 | 1.79
3. APA BT 121711 345 | 17.14 J.73 10091 283 | 613 | 1.68
4. AN'[ 52 21711 314 (1669 ¢ 292 | 951 | 267 | 630 | 171
5. ANT 93 21,70 | 345 | 16,71 | 290 | 964 | 258 | 613 | 1.72
6. ANT 12 21431 338 | 17187 .275. 1 10151 270 | 646 | 1.73
7. APA 12 2141) 319 | 1687 293 | 982 | 255 | 630 | 1.56
8. ANT 32 21.24 | 323 11693 290 | 985 | 278 | 628 | 1.74
9. ANT 60 2161 | 343 | 1681 | 2.94 | 1014 ] 2.77 | 644 | 1.71
Instrumentlle.  |YB403,YB408,YE089,YE091,YEO44

Reviewed ] y iy
TOSHIA 7 % 5010 [omnan” ) ANEE
% ﬁ ’ m “ ﬁsﬁ aB 5 .

{ssued by Quality Control Staff  Witressed-by frspooted S L2040 = 7 /0
x B - #H
Aporoved by 7&‘57%&5:9»!0"7 - f2 Reviewed by :U?T%bnw «-‘?41 Prapared by K |n ),a/o - 7 -
o L R e W e el ] s .

P7018046
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REEE
QUALITY RECORD QR-K
B RERRREE PC-20201-02-a
Magnetic Particle Inspection Record &jﬁ Unit _mm
B E ST
Customer TEB No
OB 4 -
Plant AUINZ
B HEA ‘ ' ,
Item Stean Turbine Bucket
A -
Part NN30"B L-0 BKT B/CCW
EEE A
Job No.
HmEE
DrawingNo. QK81 22973 B
BRERRERE
Standard/Pmcedure KQ-— sxaoaa g
¥ B WoOR —
Quantity 88 Pleces Material K11CTIE-R4
HEres] BRI LERETHE  RRES — } ,
Examination stage After Final Polishing Examined daté Lesd =7/ 7 ‘ : .
VEIEZEE Bishin Kegeku Co.,Ltd, |BREE | REIE T ERNIEUTERE
Fouipment TF—BO CEB003  Surface condition  Machining@Polishing Surface
wigst:  [BEFE Head Shot Wethod and  |REl) VR LR
Magnetization Coil Bethod Magnetic particle §Y8000 A/1
Examined |RE{LIENE/BGRT  DC1200A 158 1@ [EESBRA ,
Conditions |Current/Duration DCI16000AT/ : sec.  times |Standard T.P. JIS Z2320-1 A1-30-100 Fiflg
TIvITA » THEE | ‘
Black light L1000 _CE0003 _
T A e &% 7 Accepiable
Examined area All Surface Evaluation RE Ny Unacceptable
BREFRS 48P
o ieces
Quantity :
BEN e8P
feces
Acceptable :
ffgm"" ed »53 ; BER[H 7] :
SHIBA f Inspected by AI AY %?K
7 AR L TS . L.* gEal
?s*;ued by Qua!ig’ Contr;l Staff Wimesseﬂ.by/ J InsPanted date .-) H/ 0 - 7 / 7
’ WA -H %, '
A rovedb ﬁﬂg D50~ Reviewed by T Soy - J- g Prepared by ifq' 2070~ 7 -20,
ﬁﬁ.)-(—ﬂ-t.“.::uﬂ“—*.ﬁ)ﬁﬁ%ﬁ: : T
Toshiba GE Turbine Compaonentis Co., Lid, 'M
| s

IP7018047
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ELRCER
QUALITY RECORD ' QR—K
A # B Ee PC-B5128-a
Customer  TSB (Slngte‘ Bucket Vibration Record) | 8 frlni t:He
EHa :
Plant XUINZ ' V ST
mEA ' it b NO.
Item Steam Turbine Buoket o tnstrumentis 4011H .
oA : _
Part NN30”B L-0 BKT B/GCH A ' 7 '
HEss ‘ HEEEMaEL . 30 "BKTL~ 0/ 3071
Job Mo, . , Tolerance
HE#S Ol m—x Hz~ Hz
Drawing No. 0K S 1 22973—8 1st Tangential -
SRS EEE 5 AR Hz~ Hz
Standard/Procedure , KQ—S15101-h st Axial :
H = [VA&# Acceptable B{HREICHT 537 9% 6 %A
Evaluation O F&4 Unacceptable Criterion |¥ithin 6% Variation To Medium Value
EE LIS BRER—X BAR—~R
" No. [SHo. 1st Tangential 1st Axial
1 |APA 16 55 -109
2 JCEX 1 b4 108
3 |ANT 32 54 ’ 108
4 |APA 51 5 110
5 |ANT 147 55 110
6 |ANT 12 ] 110
7 |ANT 60 54 109
8 |APA 12 b5 109
9 |ANT 52 53 108
10 |ANT 83 53 109
11 |ANT 97 ' ] ’ 109
12 |ANT 43 55 108
13 |ANT 117 - 54 . 108
14 [ANT 41 56 108
15 |ANT 70 b5 108
16 JANT 101 . b4 108
17 |ANT 128 b4 108
18 |ANT 42 b 108
19 |ANT 68 55 109
2 0 |ANT 55 55 110
2 1 |ANT 96 55 109
2 2 |ANT 150 56 109
23 |ANT 9 53 108
2 4 |ANT-146 56 108
25 |ANT 4/ b4 107
ERAN—R Hin Hax Diff.
1st Tangential 53 Hz~ 56 H=z ( 3 Hz 55 %)
whEa—-x . ' ' '
ist Axial 107 Hz~ 110 _Hz ( 3 Hz 28 %)
T g e =, 20 AT "
Tuning i (___0Piece)
Reviewed hy soy 7 [REEEOT A
Tosz—mzi M %%/ 7 * linapected by 2!
8 & e . DS 2070 1%
Issued by  Quality Control Staff Witnessed by ' ‘
R moE #
: Appruvsd by ﬁﬁfﬁwtw’?ﬁé Rsviewed by -‘-!@I’Hi ‘Mw 9-16 Prepared by K‘ﬂ Ja]o 7‘“/‘ 4

B e bl T SR A
Toshiba GE Turbine Components Co., Lid. WC:}/ _

IP7018048




MOMENT WEIGH GHARTING-BKTS PAGE 1/t

XUIN2 NN30“L-0
STAGE BG DWGH:  OKS122973
. WMeasured Date: Joso .y 19
VANE SUPPORT - _ B DISTANGE 12 3/8 ” : P A
RR= 23625 A B8 NUMBER OF BUCKETS ON RO -

b= 463592 g
MWT SERIAL MOMENT MWT SERIAL MOMENT -~  MWT SERIAL MOMENT MWT SERIAL MOMENT

NO. NO.  WEIGH NO. NO.  WFIGH NO. _NO. _WEIGH NO. NO. _ WEIGH
1JAPA 16_1 115500 ] B1JANT 105 | 111752 [ __1|APA 16 ] 12308065 51 JANT 105 | 12875108
2[CEX1 | 1140.78| 52 [APA 68 | 115500 2 |CEX1 | 13143153 [ 52 [APA B8 | 13308022 ]
3 |JANT 32_| 115110 53 JANT 172 | 115541 3 JANT 32 | 13262096 | 53 [ANT 172 | 13310614
4 JAPA 51 | 116696 | b4 |ANT 39 | 1122.69 4 |APAG1 | 13320581 | 54 |[ANT 39 | 12934734
5 JANT 147 | 116766 | 55 |CEX 13| 1142.43 B |ANT 147 | 13337661 | 55 |CEX 13 | 1316216
6 JANT 12_| 1163.06 ] 56 [APA 72| 1147.10 6 [ANT 12 | 13309875 | 56 |APA 72| 13215953
7 |ANT 60_| 1155.65 | 57 JANT 181 | 113583 7 |ANT 60 | 13313336 | 57 |ANT 181 | 13086166
8 |APA12_| 1151.34 | 58 JANT 212 | 1120.72 8 [APA 12 | 13264818 |58 |ANT 212 | 13015743
9|ANT 52 | 112857 59 |[APA40 | 116744 8 {ANT 62 | 13002565 | 59 |APA 40 | 13335112
0 JANT 93_| 1183.73 | 60 |APA 70 | 113045 10 [ANT 93| 13062015 | 60 |APA 70 | 13024125
1 JANT 12450 | 61 |ANT 34| 1136.18 11 |ANT9 | 12056639 | 61 |ANT 34 | 13113212

12 |ANT 146 | 1154.39 | 62 |[APA 83 | 1139.13 | 12 |ANT 146 | 13209943 | 62 |APA 83 | 13124230
13 [ANT 97 | 114501 | 63 |APA 10| 1137.73 13 [ANT 97 | 13191888 | 63 |APA 10 | 13108028
14 JANT 43_| 115038 | 64 |GEX 26 | 1131.85. T4 [ANT 43_| 13253844 | 64 [CEX 20 _| 13040326
5 [ANT 117 | 1143.82 | 65 JANT 175 | 112879 15 |ANT 117 | 13178235 | 65 |ANT 175 | 13005071 |
16 |ANT 41 | 1161.34 | 66 |APA 76 | 1150.6: 18 |ANT 41_| 13264861 |66 |APA 76 | 132506695
7 |ANT 70 | 1166.27 | 67 IAPA 20 | {150.64 17 |ANT 701 13321632 | 67 |APA 20 | 13256825

18 [ANT 101 | 1123608 | 66 |ANT 10_| 1147.82 18 [ANT 101 | 13080018 |68 [ANT 10 | 13224248
10 JANT 128 | 114594 | 69 |APA 1147.34 19 JANT 128 | 13202689 | 60 |[APA1 | 13218761
20 JANT 42| 1161.10 | 70 |ANT 100 | 1124.57 20 |ANT 42| 13262096 |70 |ANT 100 | 12956468
31 |ANT 88_ | 1161.81 | 71 |ANT 116 | 1137.48 21 |ANT 68 | 13270218 | 71 |ANT 116 | 13105220
22 |ANT 55| 114688 | 72 |ANT 127 | 112432 22 |ANT 55 | 13213480 | 72 |ANT 127 | 12953528

23 |ANT96 | 116907 | 73 |ANTO1 | 114242 | 23 |ANT 96 | 13353948 | 73 |ANT 81 | 13162077

24 [ANT 150 | 114849 | 74 |ANT 138 | 1154.84 |24 [ANT 150 | 13232025 | 74 |ANT 133 | 13305214
25 |ANT 47 | 1139.58 | 75 |APA 56_| 1148.04 25 |ANT 47 | 13120328 | 75 IAPA 56 | 13226641 |
26 JANT 110 | 1162.75| 76 JANT8 | 115157 26 |ANT 110 | 13281083 | 76 [ANT 8 | 13967406
57 [ANT 148 | 1148.99 | 77 |ANT 141 | 1143.84 | | 27 |ANT 148 | 13229662 | 77 |ANT 141 | 13178485

28 |ANT 193 | 113690 | 78 [ANT 57 | 114570 | 28 |ANT 193 | 13091610 { 78 |ANT 57 | 13199881

29 JANT 115 | 1130.21 | 79 |ANT 126 | 1151.5 20 |ANT 115 | 13021359 | 79 |ANT 126 | 13267453

30 JANT 37 | 1147.56 | 80 |JAPA 10| 1164.46 30 JANT a7 | 13221354 |80 [APA 19 | 13416034

31 |ONG 59 | 115649 | 81 |ANT 145 | 111846 31 |GNC 59 | 13324138 | 81 JANT 145 | 12885008
32 [ANT 19| 1150.76 | 82 |ANT 138 | 113465 2 |ANT 10| 13261098 | 82 |ANT 138 | 1301255
33 |ANT 124 | 1151.33 |83 |ANT 186 | 112644 33 JANT 124 | 13264731 | 83 |ANT 186 | 12977982
34 |ANT 16 | 1162.35 | "84 |ANT 163 | 1131.12 34 |ANT16_ (13391753 | 84 |ANT 163 | 13031858 1

35 JANT 87_| 1156.73 |85 |ANT 164 | 1112.12. 35 |ANT 67 | 13326803 |85 |ANT 164 | 12813027
36 JANT 121 | 114455 | 86 |ANT 213 | 1170.10_ 36 |ANT 121 | 13186660 | 86 ANT 213 | 13480970 |

37 [CEX4 156.26 | 87 JANT 183 | 111354 37+‘os‘x‘y 3321588 | 87 |ANT 183 | 12820358 |

38 |ANT 21 | 1138.19 | 88 [ANT 54 | 114452 38 |ANT 21| 13113209 | 88 |[ANT 54 | 13186315
30 |ANT 188 | 1141.04] 89 |- : 39 |ANT 188 | 13156547 | 89
40 [ANT 51| 1135.13] 90 40 [ANT B1_| 13078087 | 90
41 ANT 8 114803 1 -41 JANT 81 3226704 | 97

42 |ANT 31| 116047 ] 9 42 |ANT 31| 13870021 | 82

43 |ANT 71_| 1124.80 | 93 43 |ANT 71| 12959068 | 93
44 [APA 62 | 1154.84 | 0/ 44 |APA B2 | 13305214 |04
45 |APA 79| 1150.30 | 9° 45 |APA 79 | 13356584 | 9

46 [ANT 28_| 115344 ] 96 46 |ANT 28| 13280099 | 96

27 |ANT 138 | 1150.14] 97 47 JANT 130 | 13251078 | 97
48 [APA4 | 114522 | 98 46 [APA4 | 13194351 | 98
49 |ANT 185 | 1136.30 | 99 49 [ANT 185 | 13001567 | 89
50 JANT 217 | 1128.10 | 100 50 JANT 211 | 12997122 | 100

Reviewed by
TOSHIRA §

%LWQ
Tunl. 25 ﬁ/é

ﬂ@%"j’.‘-

IP7018049
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Wuxi Turbine Blade Co

=

.,Ltd inspection report i for

raw material

Supplier. ' BAOSHAN IRON & STEEL CO,LTD © Delivery Condition ‘ Annealing
Material KI1I1CTITE-R4 . Steel Factory Heat No. 973D0035 S;ize $180 Rep. No.|- 0901000592
Surface Conditfon No Defect ‘ - Standard . : PN—-KSOH&I«C
Chem. Composition| C Mn | Cr | Si N s P v Mo | N | cu | Al Nb | Sn CE
Requirement | 0.10-0.17]0. 85-1. 05| 11. 25-12.75] 0. 10-0. 35| 2.25-3.25| <0. 015 | 0. 020 | 0. 25-0. 40} 1. 50-2. 00 fo. odo-0. 045 - - - - gg_g
Content (%) 0.13 | 0.79 |1iLe2 | 0.19 | 270 j0.002 |0.015 | 0.31 | .69 |o0jo3r | 0.06 | 0.020| 0.010 | 0.010 | 4.4
Content of WIB(%) ‘ 0.12 0.78 11,721 0.17 2.72 0.001 1 0.020 0.31 1.66 0%022 0.08 0.022 § 0.003 1 0.004 % 4.9
' Heat-Treat Condition Medhanical Property: ‘
Quenching | Tenpeig | Teamping | gpccimen|  Rm(Hipa) Rp0. 02 (ipa) A Cz® Akv (T) HB
| Temp. 1020°C] 865C 555:0 Ho. 21110 3'?;65 =13 | 230 | =54 331~375
i# 1140 820 - 19.0 76,5 183 198 208 356
2# 1140 835 17.5 765 212 | 205 | 204 | 354
Metallographic Microstructure of Raw Materiai
Sample Non-metal inclusion 8 ~Fe (%) Microstructure ' Grain Size. Remark:
No. A 3 c D =1.0% (Uniform tempered martensite) , Better than Grade 4
i# 0,0.5¢ | 0,0.52}0,0.5¢ | 0, 1. 5e <0.5% Unifomtemmed artensite Sgrade o )
24 0,0.5¢ 10,0.580,0.8¢1{ 0,1 5e <0.5% Sgrade ’,’gﬁg
Sample Metallographlc Mecrostructure of Raw Materlal ) ' %%u; t, % 3
No. Normal porosity Center por051ty Squa.re segregation _QOthers \ ﬁwﬁ k
14 1.0 1.0 1.0 ' - ULUBLER i
I 1.0 1.0 1.0 - M ‘“("L“Ampteé S
Result: {Results Meet With Requirements ‘
Checker i . Review SRR Date 1 2009. 10, 28
-0 cfow (Tside) Reewed b 7yay ;féj’;@‘ Reviewed &

7
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Wuxi turbine Blade works inspection report for raw material
Supplier Ben-xi Special steel Co. Ltd Delivery condition Annealing
Material . | K11C77E-R4 Steel factory heat No. DO7081 Size ¢ 190
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-EKS01161-b
Commission usit ‘ Inspector Report No. 60344
Chemical composition| C in Cr Si Ni S P v ‘N Mo Fe
- Content (%) | 0. 14 0.74 12.32 | 0.20 2.70 ] 0.004 }0.019 | 0.38 1§ 0.026 1.73 | Others
Mechan-| Tenperature (°C) -Specimen No. | Ru{lipa) ®moo2opa ] A% Z{%) Aiw(j) HB
ical (Quenching, Tempering 4 ;
' : 1# 1200 | 805 | 20.0 | 66.0 | 855 | 5.5 95 360
1020°C | 575°C : -
proper— 2# 1195 785 20.5 67.5 | 100.5 | ;95 85.5 - 358
ties ‘ :
‘Sample ; High power metallgraphic for raw materiaizl
No. 3 Non-metal inclusion ‘ . T . .
§-Fe (%) Grain Size Microstructure Others
A | B C D | :
1# 0.5 iOe .00} 0.5 0e] L.E De | Average<l.B% Bzrade Microstructure of
ok 0.5 §3()9 1.0 Qe | 0.5 0e | 1.5 Ce Average<l. 5% Bgrade tempere‘i Martensite
Sample ‘ Low power metallgraphic for raw material
No. Normal porosity Center porosity Square segregation i Others
1% ' 1.0 1.0 1.0 L
28 1.0 1.0 1.0
Result: [Resulits requirements.
Checker | PR RE-Checker WEW Date 2006.04.22 -

-0

Reviewsd by /. Konbe
TRTC APRJ6010

Reviewed by
TOSHIBA

%ﬁ%fﬁ”a
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Wuxi turbine Blade works inspection report for rafw material

Supplier Ben—xi Special steel Co. Ltd. Delivery condition : Annealing
Matera"‘,al' K1ICTTE-R4 .Steel factory heat No. D10035 | Size & 180
Surface cgr?:dition Finished the bar partly and no defect by vision. Acceptance standard FN-KE801161-b
Ccmmissi(‘m unit Inspecior Report No, 60590
Chemical cdm%;:asitio C ln Cr 5i Ni 8 P v L Mo Fe
Content (§) 0.14 | 0.8 |11.99 |0.20 | 2.75 |0.003 |0.013 | 0.34 |0.025 | 1.71 |Others
HMechan- Té‘,-mperatx‘lre ¢ SpecimenNo. {Rm(Mpa) |®* P A@w) | () Akv%(]} HB
ical |fuenching|Tempering : !
3 ) 1# 1150 | 820 20 | 67.5 | 102.5 | 98i5 | 89.5 | 345
1020°C | 565°C :
proper~| | 2# 1140 806 20 ) 67.5 | 96.5 | 100.5 | 88.5 340
ties | |
Sample.| | High power metallgraphic for raw material
No. | | Nommetal inclusion §-Fe (%) Grain Size Microstiucture Others
i A B £ Do ) i _ .
1# 045 De|1.0 0e|0.5 Oe| 1.5 De| Average<l.5% 6 bgrade M:icrcstrulpture of | __ o
2# }0/5 0e|1.0 Oe| 0.50e | 1.5 Oe| Average<l.5% 6 5grade tempered Martensite '

1 Sample |, \ Low power metallgraphic for raw material P s :
No. |° | Normal porosity Center porosity Square segrégation Others 7‘5.;&3 -:f' . ’mﬁﬁﬁ]
w | 1.0 1.0 10 : i i
2 || 1.0 1.0 1.0 : ,5@3.9-.. {fj '

' : %ﬁfmi’ AR ‘ iis;.'i,id,‘

Result:] . | Results requirementsc YT I Um“m Lppaitintiy

Check:ez; | mER | RE-Checker | “Date 2006.09.11
L—0O ‘%W ( 7 s/qe ) Reviewed 37 Reviewss by
\ .

TOSHIBA.

%J‘ﬁ{ /09,,;/9

TGTC Ma; 27 ’/Z
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SEE .
QUALITY RECORD _ o QR—K
‘ PC-B5010
"h' B ot @ “Unit s mm
Final Inspection Record
EXE
Customer TEB
e a UIN o
Flant L RUINZ y
BEZ Q /X
Item Steam Turbine Bucket 7
mas , _
Part NN30"B L-0 BKT C/OW .
HERS : o
Job Na. g
HEEE =
Dwglh. OKS122973—B
EREE/EEE
Standard/Procedure KG~8 [ 302 7*f
BB oA #GAcoeptab!a ) x
Evaluation CIRS# Unacceptabls 8 - /\» A
gee |V
®@_,
f & Positon] A | B D E E F
~ . - (Suction) | (Pressure)
EE~rkDwe | 790.30 791. 70 y 776. 28 40075 402.12 168. 28
nE +0.20 4020 | " | 4013 013 | +0.13 +0.20
Tolerance. -0.38 -038 | "1 -013 -0.13 -0.13 -0.38
ea | 1| 006 +0.11 | =010 | -o00t -0.01 -0.10 -
Aot 1ol g0 0,17 | -009 0,02 w001 | +000
Instrument No. | OMM1 | -CMMI CMM1 CMM1 CMM1 CMM?1
fi E Posttion | G H 1 J K _ | C = -
BREi<F s Dwe 138.11 | 254.00 165,76 45, 35 7.83 11.64
n = +0.08 +0.40 02 +1.02 +0.26 008
Tolerance -0.08 -040_ -0.38 ~0.38_ -0.13 -008 [ |
saqy | 1] 006 +0.08 -0.37 -0.07 -0.13 +o.o;
Aot 1ol 4005 +0.08 -0.35 -0.36 -0.12 +0,01
Instrument No. |  CMM1 cMM1 | CMM1 CMM1 CMM1 CMM1

Model 1: S/Mo. EZE4 g?evxewed I‘)y i
Model 2: /M. EZE & TOSHIRA, o) @ :
W H *
TJun 7 ﬁiﬁxw} M

5 Te%k . SERH: .

lssued by Quality Control Staff W’rtnessed by Inspectod e _ 2070 6. /6

& B 'S

Approved by - m/g 28004 b Rav;awed by —-—%r—wm ~4lb Prepared byx ‘ﬂla i I bt A
B S e by - R 4

Toshiba GE Turbine Components Co., Lid,

IP7018053




NIty

B
QUALITY RECORD GR~—K
E ’ PC-B5015
3 Unit : mm
A;rfml Thickness Record
EXE BARE — _ : :
Customer TSHB Max.Thickness B BAREAE | HORERE
MR B Active Length |Max. Thickness |Trailing Edge
Plant XUINZ Tolsrance Thickness Tol,
ET X : BT A 0
Jem Steam Turbine Bucket ,
] 3 0
Part _____NN30"B _L-0BKT C/CW L , 2
EEE ‘ ~Trailing Edge Thickness & o )
Job Na. EEO10%OMETLH, ) )
ERE ) ' Check 10% of Dwg-total o TE ) 0
Dwgh. OKS122973-B  nMumber I .
AR/ ERE BRI (52) T~ g
Standard/Procegure K Q-8 1 302 7-T *é?éalgpgg;;sur‘ e S~ (),
¥ £ [& #k Acceptable BBz »WTEERS . | ETORKERE +0. 76 +0. 25
Evalugtion [I9F&# Unacceptable - ;;,,;b;h, HEEaicH b —{(), 38 -0 285
THECEENELE,
ﬁ%).?.»ziﬁﬁwnxmi%iatﬂi kY 70mmpfirELd 5,
_Section K—K “H-H R—R 2—Z
Section Helght 244, 48 396, 88 663, 58 B2 18
Check Point | Max. | TrailtEdge| Mex, |TrallEdge] Max. | TrailEdge] Max. | TrallEdge
-~ Dwsg. 2095 338 16431 2.72 | 9.52 1 269 { 570 | 1.54
Tolerance . L 8 & B ' '
Tol. Hange | 2071 3.64 | 17.19; 2.7 | 10,728 2.84 | 6.46 | 1. 70 s
20.57) 3.14 ) 16.06 | 2.47 | 9.14. ] 2.34 | 5.32 | 1.29 S~
1. EZE 4 2104 333 | 1655 2.78 9.21 263 | 601 | 1.77
2. EIE 8 2124 349 | 1679 | 268 | 9.95 | 258 | 601 | 142
3. FZE 88 | 21.34| 335 | 1682 2.86 | 949 | 272 | 6.21 | 1.76
_ 4? EZE 25 2139 343 117057 290 | 943 | 256 | 6.21 { 1.64
[5. EZE 18 2093 | 3.26 | 1654 267 | 917 | 266 | 6.12 | 1.70
6. EZE 11 2122} 336 | 1673 | 275 | 925 255 | 5808 | 1.70
7. EZE 83 21,22 1380 | 1676 | 2.76 | 9.15 | 2.54 @Z 1.71
8. EIE35 12145] 344 | 1700 283 | 965 | 263 | 6.20 | 143
9. EZE 71 2121 | 334 | 1654 | 2.80 | 9.15 | 245 6.28 | 1.76
Instrumentho. |YB403,YB408,YE089, YE(91 ,YE044 YEO067
Reviewed By
. TOSHIBA S0 2017 [ttty )]
82 LP Y Jun Jama
Issued by Quality Control Staff _ Witnessetl by insoectad dste\ Jp /2 - &~ /2 ~
&k B ' N OoE # .
Anproved by 7!(§7—/§;?«”t9 ~t- Reviewed by I"% 2010~ 6-12 Prepared by K l{' Lo/o —¢ oo S

7 oF ) B e S e e W et
Toshiba GE Turbine Components Co., Lid,

0.

IP7018054




TGTC
LA ' ; ‘
QUALITY RECORD - ' QR-K

BhRERRREE PC-20201-02
. Magnetic Particle Inspection Record BAT Unit mm

WX E
Customer - T&EB
BEE®E 4%

- Plant XUEN2
B & A )
Item Steam Turbine Bucket

*Bu’i%éi-’:

ﬁiféﬁ%
Job No.
HMmE =

DrawingNo. 0KS122973~—B
i@ﬂ%ﬁ%@ﬁﬁ%

Standard/Procedurs KG—8I3036—g

® &£ . R

Quantity 88 Pieces Material K11 CTIE—R4
FBREF W THET T RRAN

Examination stage After Final Polishing Examined date o Jo/0 - 6 ~ 2 /

NN30'B L-0 BKT G/CW

~ |BRESEE Eishin Kagaku Co.,Ltd, | EEED | RERE BRN IR UHEE

fquipment TF—50 CROG03 Surfgce condition.  MachiningPolishing Surface

st [BEHE Head Shot Method and By ' e AT

. - 1Magnetization Coil Method Magnetic particle SYBO00 A/

Examined = |RLEVL/Bel)  DCI200A 15480 118 |fRiEsRri ,

Conditions | Current/Duration DC18000AT/ sec. times Standard T.P. JIS 22320-1 A1-30-100 2
TIui54 b THEE ' ’

) Black light L1000 CEDDO3 ,
BRI H E W& 1  Acceptable

Bxaminedarea . All Surface Evatuation ~ CJR&H  Unacceptable

RERS 88Pieces

Quantity

éﬁ'*& 88Piecés
Acceptable v

Reviewed g7 ) ‘ ' o
rosmm %"W P
S [emmmara
J ML Inspected by = A“%

7 B o e
ﬁued?;r Qualit;;r Contr;l Siaff wlt;:sf; by Inspeoted dats 20/0 « § ~2 /
Y

V- Approvedby %52:%‘9’9(0“ -f Revaewedby ..L%Q.MD 6-3‘ Prepared by {K\ Dofp -2 /-
. N /

W A5~ )R- L) BBt
Toshlba GE Turbine Components Co., Lid. 4}

4“3
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1agrc
MERER
QUALITY RECORD

_GR-K

PC-B5128-a

Approved by

¥ X y
Costomor  TSB (Single Bucket Vibration Record) 1 0 Unit:H
B &A .
Plant XUIN2 : ET
#Ea ERstNE NO.
item Stoam Jurbine Bucket Instrumentha 40118 ‘
B & A .
- Part NN30"B -0 BKT C/CW o ‘
bt 2o » FrREESeEEL 30 "BKTL - 0/ 30”71
Job_No. - Tolerance ’
BEE&S ' Hz~ Hz
Drawing No. 0KS122973-B
ARRE /EaE : Hz~ “Hz
Standard/Procedure , KQ-815101—h
# ® [ &% Acceptable | mmum—maws%um
Evaluation O F&4k Unacoeptable Criterion |Within 6% Variation To Hedium Value
B E ERAA—R BAER—X
" To. SZ No. _1st Tangential st Axial
1 EZE 98 b4 113
2 EZE 65 64 107
3 EZE 60 53 il
4 | EZE1 54 108
5 EZE- 97 55 108
6 EZE 103 - 56 112
7 EZE 88 54 109
8 EZE 25 55 111
9 EZE 83 - b4 112
10 | EZE 84 53 110
11 EZE 18 b3 110
12 | EZET1 b4 112
183 | GCEW 23 54 113
14 | EZE 90 b4 - 110
16 | EZE 50 95 112
16 CEW & 5% 113
17 | EZE 10 . 53 112
18 | EZE 89 54 113
19 | EZE 13 b4 113
20 | EIETS 53 108
21 EZE 16 55 110
22 | EIE 58 54 113
23 EZE 4 b4 107
24 EZE 6 54 112
| 25 | EZE 35 55 113
B@EH—R Hin - Max Diff.
1st Tangential b3 Hz~ 56 H=z ( 3 H=z 55 %)
WAWE—R ‘
st Axial 107 Hz~ 13 H=z (6 H=z 55 %)
Foa-—-Z4 ' '
Tuning % (__OPiece)
Reviewed . RPITES
oS gﬁ%,w‘" RET 5]
® 7 T eE— s u?s?emdme Dejo. L. 1%
issued by  Quality Control Staff H&nassed-'bvﬂ
R R & #
7“}_ /g,w/o 48 Rewewed by 1% QO!L?’ ’] 3 Prepared by

o LI el ) O S
 Toshiba GE Turblne Components Co., Lid.

: ’)( (] 26/0-4:1F

IP7018056




MOMENT WEIGH CHARTING-BKTS ' PAGE 1/1

- XUIN2 NN30“L-0 o
STAGE _CT DWGH: 0KS122973 .
, o Measured Dater movef 2]
VANE SUPPORT B DISTANGE 123/8 , grys An
RRE  09.625 " , 88 NUMBER OF BUCKETS ON ROW v
T T b= 453592 g .
MWT SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT MWT SERIAL MOMENT
NO. NO.  WEIGH NO. NO.  WEIGH T NO.  NO.  WEIGH _ NO.  NO, WEIGH -
1JEZE 98 | 114336 | 51 |EZE 68 | 1150.64 EZE 98 [ 13172878 ] 51 [EZE 69 | 13256782
2 [EZE65 | 1133871 62 [EZE32 | 113958 2 |EZE 65 | 130647680 | 52 |EZE 32 | 13120457
3IEZE 60| 112809 | 53 |EZE 108 | 114408 3 [EZE 60 | 12006049 | 53 |EZE 108 | 13181217
4|EZE1 | 113444 | b4 |EZE 45 | 1149.46 4|EZE1 | 13070181 | 54 [EZE 45 | 13243215
a[Ta_z‘gsn 1151.58 | 86 |EZE 37 146.41 b (EZEO7 | 13267626 | 56 |EZE 37 . | 13208047
B |[EZE 103 | 1166567 | 66 7 134.66 8 [EZE 103 | 13313552 | 56 |[EZE 17 | 13072730
TIEZE®BB | 1144.20 | B7 1142.88 | 7|EZEBS | 13183636 | 57 [EZE 51 | 13167348
EZE 25 | 1160.87 | b 1134.89 8 JEZE 26 | 13260417 | 68 [EZE 7| 13075386
|EZE 8¢ 132.80 | & 1464 b |EZE B3 113061214 | 69 |EZE 22 | 13207917
10 [EZE 84 | 1128.11 | 60 |EZE 12| 11b4.86 10 [EZE 84| 12997165 | 60 [EZE 12| 13306430 |
11 |EZE 16 2316 | 61 |[EZE 87 | 11560.09 11 [EZE 18| 12940178 | 61 |EZE 87 | 13354165
12 [EZE | 113308 | 62 [EZE 62| 1131.17 |12 [EZE 11| 13053036 | 62 |EZE 62 | 13032490
T3 [EZE 98 | 114758 | 63 |EZE B2 | 111064 13 [EZE 88 | 13221656 | 63 |EZE 82 | 12899652 |
14 |EZE 72 45.24 | 64 JEZE 34 129,76 14 [EZE 72| 13194567 | 64 |[EZE 34 | 13016132
15 |EZE 73| 114500 | 66 |EZE 03 164,02 | 16 |EZE 73 [ 13191846 | 66 |EZE 93| 13410836
|18 [EZE 77 15346 | 66 |EZE 36 | 1134.60 16 |EZE 77 | 132893156 | 66 |EZE 36 | 13072687
7 |EZE 40 11942 | 67 |EZE 14 118.18 17 |EZE 40 _ | 12897146 | 67 |EZE 14 2654338
18 |CEW 23 | 115745 68 |EZE 27 | 1141.95 18 [CEW 28 [ 13335241 | 68 [EZE 27 | 13156720 |
19 [EZE 80| 1139.60 | 60 |EZEB6 | 1149.93 19 |EZE 90 | 13120587 | 68 |EZE 56 | 13248616
20 [EZE B0 | 113819 | 70 |EZE 81 | 1129.50 20 [EZEG0__|13113342 | 70 |EZE B1 | 13013237
21 {CEW6 | 114922 | 71 (EZE 57 | 113584 21 [CEW& | 13240407 | 711 |EZE 5 3086296
22 |EZE 10 154.39 | 712 |EZE 46 | 1143.85 22 [EZE 10| 13298986 | 72 [EZE 46| 13178538
23 [EZE89 | 113937 | 173 |EZE 28 150.18 23 |[EZEB9 | 13126908 | 73 |EZE 20| 13251467
24 |EZE 13| 1133.72 | 74 |EZE 94 | 1142.80 24 \EZE 13| 13061885 | 74 |EZE 94 | 13167478 |
25 [EZE 76 | 114053 | 76 IEZE 79| 1129.9¢ 25 |[EZE 75| 13140345 | 75 [EZE 79 | 13018724
26 \EZE 59 | 112857 | 76 [EZE 41| 1161.44 26 [EZE50 | 13002565 | 76 [EZE 41 | 13381168 |
27 [EZE 4 126.26 |77 [EZE 30 124.0¢ 27 [EZE4 | 13010472 | 77 [EZE 30| 12050936
28 IEZE & 13021 |18 |EZE 70 131,14 28 |EZE 6. | 13021446 | 78 |EZE 70 | 13082161
29 [EZE 35 144.30 |79 |EZE 92 145,22 | 29 |EZE Q5 | 13183722 | 79 (EZE 92 | 13104304
30 |EZE 66| 116060 | 80 |EZE 58 14617 30 [EZE66_ | 13370367 | 80 |EZE 58 | 13206325
31 |CEW 20 | 115744 | B1 |EZE 63 146.64 91 [CEW20 113335112 | 81 |EZE 63 | 13210682
92 |EZEA3 | 113348 | B2 |EZE B8 15510 32 |EZE 43 113059207 | 82 |EZE 85 | 13308152
a3 |EZE 28 12552 | B3 [EZE 6 132,79 33 [EZE 26 | 12967354 | 83 |[EZF 68 | 13051171 |
341EZEOT | 112200 84 |EZE 19 | 1121.52 94 EZE 01 | 12026828 | 64 [EZE 10 | 12921207 |
35 [EZE 62 | 113443 | 85 [EZED 112551 | 35 [EZE 52 | 13070051 | 86 [EZE 5 2967310 |
36 [EZE49 | 1137.50 | 86 |EZE 26 | 1149.93 36 |[EZE49 | 13105349 | 86 |EZE 26 | 13248616
37 |EZE 64 130.13 | 87 |EZE 71 | 1135.13 37 [EZES4__ | 13124186 | 87 |EZE 71 ] 13078140
38 |[EZE 107 | 115302 | 88 |ANE 76 | 115780 38 [EZE 107 | 13204629 | 88 [ANE 75 | 13340426
39 |CEW 29 | 114782 | 88| - » 30 ICEW 20 (12224335 | 891 |
40 1EZE 15 1148771 80 40 [EZE 18 238222 @ 80
41 [EZE53 | 113420 | 01 41 [EZE 53| 13087372 | 91
42 |EZE31 | 1123.18 | 02 42 |EZE 31 | 12940384 | 02
43 [CEW 24 | 1148.76 | 03 43 [CEW 24| 13235093 | 03
44 [EZE 76 | 1166.51 | 94 44 le'"""'ze 76| 13324397 | 04
45 [FZE8 | 113844 | G5 45 [EZE 13116280 | 95
46 [EZE 80 143 86 48 [EZEB0_ | 13173137 | 96
47 |[EZE 67 51811 97 47 [EZE 67 | 13270261 | 907
48 |EZE 64 133.97 | 08 48 |[EZE 64| 13084780 |98
49 |EZE 44 14783 | 99 49 [EZE 44| 1329437 :
50 \EZE 86 | 1141.03 | 100 50 |EZE 86 | 13146048 | 100

Raviewed by

TosaIBA »
Lof fhvae

. - o
.JM‘;,(,M/

~98 /3 —

IP7018057
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Wuxi Turbine Blade Co.,Ltd. inspection report for raw material

Suppiier BAOSHAN IRON & STEEL CO.LTD Delivery Condition _ Annealing ,
Material  KI1IC7TTB-R4 Steel Factory Heat No. 97300035 . Size $ 180 Rep. No.| 0901000592
Surface Condition No Defect _ Standard PN-KS01161-c
Chen. Composition| M Cr si N| s P V | Mo | N Cu | Al | No | Sn | CE
Requivement 0.10-0.17} 0. 65~1. 05 | 11.25-12.75} 0. 10-0. 35| 2. 25-3.25| <0, 015 | <0, 020 0.95-0.40| 1.50-2. 00o.020-n.088] . - | - - - 8.0
~ Content (%) 0.13 0.79 11,62 0.19 2.‘70 0.002 | 0,015 0.31 1,68 0. 031 0. 06 0.020 | 0.010 ] 0.010 4.4
Content of WIB(%) | 0.12 0.78 11.72 v 0.17 | 2.72 0.001 |} 0.020 0,31 | 1.66 0. 022 0. 06 0.022 1 0.003 @ 0.004 4.9
‘Heat-Treat Condition . Mechauical Propei'ty
Quenching | Tempering | Tempering | gpogimen|  Rm(Mpa) Rp0. 02 (Mpa) A z(% Akv (T) B |
Temp. | 1020C| 565C| sesc| > >1110 =765 =13 =30 >54 331~375
' 1# © 1140 820 19.0 76.5 193 198 .1 206 356
24 1140 835 17.5 76.5 | 212 | 205 | 204 | 354
. Metallographic Microstructure of Raw Materisl
Sample Non—metal inclusion - 5 -Fe %) ‘ Microstructure ' Grain Size Remari
No.. A B C D =<1.0% {Uniform tempered martensite) Better than Grade 4
1§ .10,0.5e | 0,0.5e 0_, 0.5e 0, 1. 5¢ <0.5% Uniform tempered martensite i
24 |0,0.56]0,0.5¢|0,0.5¢{0,1.5e|  <0.5% - ~ IR
Sample ’ Metallographic ¥acrostructure of Raw Material ‘ A ?c;m%
No. Normal porosity Center porosity Square segregation Others w .
1 Lo LI Lo —— Vo A
2# 1.0 ' 1.0 L0 - “ﬁ“‘f““‘ : ,:?&Rﬁhm\m ,
S
Result: Results Meet With Requirements »
Checker s Review i) Date 2009. 10. 28
L-0 C/CCW (Q S ”‘{c ) Reviewed '?»“?‘ W Roviswad by ey 26 00 .
. » TOSHIBA s 27, p (2, 2y° TETG 9. Ggave
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650810.dI

. . ' Feviewsd by M% 29 ' rp
‘ @ " - @ o . i L3 TG?G '
Wuxi turbine Blade works inspection report for raw material /%2}7%“*‘

Supplier Ben—xi Special steel Co. Ltd Delivery condition N . Annealing .
Uaterial K1iC7T7E-R4 Steel factory heat No. DO7082 Size & 180
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PN-K801161-b
Commission unit ' Inspestor ’ Report No. ) 60229
Chemical compositiof C | Mn | Cr | Si Ni S P v N | Mo | Fe
Content (%) | 0.13 | 0.82 |12.30 | 0.22°] 2.69 | 0.007 | 0.012 | 0.34 | 0.022 | 1.79 | Others
Mechan—| Temperature (°C) )
) - Specimen No. | Fm ¥pa erﬂ. 02Psl A% CZh | Akv HB
ical |Quenching| Tempering i -
L 1# 1200 850 18.0 | 64.0 150 125 128 | 362
1020°C | 570°C : : : —
proper— ‘ - 1200 840 | 19.0 | 5.0 156 118 125 380
ties : '
Sample - ‘ High power metallgraphic for raw material
No. Nom-metal inclusion ‘ ‘
85-Fe (%) Grain Size Microstructure Others =
A B C D .
1# |0.50e|1.00e[0.50e|1.5Oe| Average<l.5% Bgrade Microstructure of
pis:: 0.5 021 1.0 0e{ 0.50e | 1.5 Qe Average<l.B% Bgrade tempered Martensite
Sample | : . Low power metallgraphic for raw material
No. Normal porosity Center porosity Square segregation Others
i# Lo ‘ 1.0 ’ 1.0 :
2% . 1.0 B ‘ 1.0 | 1.0
" 1Result: : Results reguirements.
Checker |  BM#R | RE-Checker | REH | Date 2006.04.21

L -0 C/ cCcw (é\ 512/6’/ ‘ ~ Reviewsd by ) o
. TOSHBA  CA ’
4 o o osEBA % Sef I£>7°
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Wuxi turbine Blade works inspection report for raw material

/-0 c/cc:n/ (& s/de/

Ravie.,y {}‘ -}? . f. .
TOSHIBA T :
Sep, £ >V

Suppher Ben-xi Special steel Co. Ltd Delivery condition Annealmg
Material KLICTTE-R4 Steel factory heat No. D10035 Size & 180
Surface condition Finished the bar partly and no defect by vision. Acceptance standard PHN-ES01161-b
Commission unit Inspector Report No. 60590
Chemical compesition Mn Cr Si Ni 5 P v N Mo Fe
Content (%) 0.14 | 0.85 [11.99 | 0.20 | 2.75 |0.003 [0.013 | 0.34 |0.025 | 1,71 |Others
Mechan~|Temperature (°C)| - ' , N
- Specimen No. |Rm(Mpa) Rpﬂ.(;Z(Mpa | AGD) | Z(R Akv (D) HB
ical |Quenching| Tempering
« , 1# 1150 820 20 67.5 | 102.5 | 98.5 89.5 345
1020°C | b65°C :
proper—| 2# 1140 | 805 | 20 67.5 | 96.5 | 101.5 | 88.5 | 340
ties
Sample High power metallgraphic for raw material
No. . Non-metal inclusion L : .
8 -Fe (%) Grain Size Wicrostructure Others
A B C D ) ‘ L
1# }0.50e|1.0 0c|0.5 Oc| 1.5 Oc| Average<l.5% 6 5grade Microstructure of
2% 10.50e|1.00e] 0.50e | 1.5 Qe | Average<l.b%. 8 Ggrade tempered Martensite
Sample ' Low power metallgraphic for raw material =
No. Normal porosity Center porosity Square segregation Others AR ‘;h
1# 1.0 1.0 1.0 P -
24 1.0 1.0 1.0 =l
geafius
- - Crmariment
Result: ‘Results requirements. ,
Checker | M |  RE-Checker [ I | Date 2006.09.11

.Re:vlewec} oy

TG67C M"ﬁ!‘l ro,
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QUALITY RECORD —
PC-B5010—o
%= & Unit : mm
: ‘ Final Inspection Record | sThe [ 7]
BExE ‘ '
Customer’ T8B
Haa A
Plant XUINZ 3
Bas :
Fem Steam Turbine Bucket
HAS .
Part - NNSO"B L-0 BKT c/00W =
SERE , o
Job Ha. M248152 CAVOI @
HEEE . =
Dwg Mo, OKB8 1220738
FEELIE Lt
Standard/Procedure KQ-S 1302 7-f
W 5 [M& 1% Acceptable ,
Evaluation CI9R&# Unacoeptable %'
=
4

s —

" - E E ‘
it & Position A B D (Suction) | (Pressure) F
| EE ik Dws. | 790.30 | 791.70 776.29 | 400,75 | 402.12 | 168.28
o +0.20 +.20 . .13 .13 +{.13 +0.20
Tolerance -0.38 -0.38 » ~0.13 -0.13 =0.13 ~0.38
S 1 +007 +0,12 +0,08 | +0.07 +0,08 +0.13
Act. 2| +007 | +0d0 +007 | -+008 | +007 | +0.8
Instrument No. | CMM1 CMM1 cMmi | omm1 | oMmi | cmmi
fii & Position G | . H 1 J K L
BORE<Hik Dws. | 138.11 | 254.00 | 165.76 | 46.35 | 7.63 | 1184
n = 10.08 +0.40 +1.02 +1.02 +0.26 4008 | e
Tolerance ~03.08 ~0,40 ~-(,38 -0,38 =043 ~0.08 \
mHE 1] -002 +0.13 -0.05 021 ~0.01 +0,01 .
Act. 2| -003 | +013 | --001 | -027 | -003 0 \
InstrumentNo. | CMM1 | CMM1 | CMMI | CMMI | CMMi | CMM1 -
Model 1: S/No. EZH68  Revie '
Model 2; S/No. EZH 2 TOSH?Ied I)jf’ e /9 /e 20/ 9
| bk -8
BT g2 I | -1
'!ssued by Quality Control Staff Witnessed by . bupoowddnte 2010 & 2*

. I
Apprcved by 7}151%? [ np10-¥- 2 VReviewed by I"ﬁ% So10- 8:}‘F’r'caparef.i by (}ﬂ _‘w,'n,.g 3

mae.:«-r—s—e;:;n’-—*;unaa&
shiba GE Turbine Components Co, Ltd. - 4%_ 3

IP7018061
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Toshiba GE Turbine Components Co., Lid.

/(_(:3_.

SRR
QUALITY RECORD QR~K
, ' PC-B5015~¢
2 5 Unit : mm v
Airfoll Thickness Record —
EXE BABE _ o .
Customer 188 Max.Thickness B BARENE [ HOREAE |
B4 Active Length |Max, Thickness |Trailing Edge
Plant _XUIN2 Tolerance Thickness Tol.
BRa ), 29 3005
Item Steam Turbine Bucket 0 (3, 13
BERAE ' i} ~e 3% (1, 38 106
_l_’_e_!:rt : NN3O'B 1.-0 BKT mcw Trailing Edge Thickness & J M, 23
nERS EEO0%OET 55 = :
Job No. " M246152 CAV0101 Cheok 105 of Dag docl 0, 28~ 0, D5
B ' number ' - {, 78 ~10%
ERAR/ ERE Quota ; 0. 78
- Standard/Procedwre KQ~S 1302 7-f  s@EIEm-ELT, B Lo~ 0. 38 of), PP
¥ B & & Acceptable BaMiconTEME S| 2CORKRE | +0.76 +0. 25
Evaluation - I &4 Unacoeptab!e Fhin, EEERICEET —0. 38 —~0. 25
BRTACEERELE.
ﬁ%)l Zﬁ‘?ﬁd)miﬁfﬂgﬁﬁiDﬁ&U?Ommﬂ)ﬁiE&'ﬁ”éa
Section S H—H R—R Z2Z
Section Height 244, 48 3686, 88 663, 58 892.18
Check Point Max. | TrallEdge| Max. |TrellEdge] Max. |TrailEdes| Max. |TralEdge] -
Dwg. 20.95 | 3.20 | 1643 ! 2.72 | 962 | 250 | 570 | 1.54 ~ 1
Tolerance ' R
Tol. Hange 21711 3.64 {1719} 2.97 {1 10,28 { 2.84 | 6.46 | 1.79 | ™~
2057 | 3.14 ] 16.05 | 2.47 | 9.14 | 2.34 | 5.3 | 1.2 ~ ~——
1, E7H 68 2103 333 11694 | 272 | 980 | 237 | 632 | 157
2, EH 2 21.19 | 331 | 1684 | 2.74 979 | 284 1 832 | 168
3. EZH 28 c21.13§ 332 1 16971 277 | 964 | 255 | 6.26 | 1.76
14. EZH 1 2140 ] 332 | 17.03 281 | 1013 2756 | 6.16 | 1.70
5. EZH 83 2109 | 343 [ 16686 ] 292 | 975 | 255 | 617 | 1.74
6. EZH 17 21221 350 16801 205 | 958 | 240 1 6368 | 1587
17, E 3 21.11 3.23 1661 | 281 | 950 | 249 | 611 | 1.61
8., EZ4 85 21231 334 11672 292 | 965 | 241 | 595 | 149
9. EZH 15 21,11 3385 | 1681 | 293 | 946 | 273 | 603 | 1.55
instrumentilo,  |YEQ91, YE089,YEOG7 YE044.YB403,YB408
‘Reviewed §y ETITRY,
TOSHIBA. y ’\?ZA E Sep 1 il )
B iﬁ% ﬁfeiﬁ;date 280 8 "'l?
issited by Guality Control Staff W_!!;_njésed by _
R 2 i : # o5 s '
Approved by $%77_/%5 20jp™ P - E Reviewed by I——% Qpio-§-28 Prepared by K \/q Py “:3?"2'2
§ 1 R B e e e A @ :
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TGTC

mERRE
QUALITY RECORD QR-K
BB RS  PC-20201-02-a
, Magnetic Particle Inspection Record Bifr Unit mm
¥ E ST
Customer 788 No
R A E
Plant AUINZ
R ‘
ITtem Steam Turbine Bucket
35 W ~
. NNSO"B L-D BKT G/CCW
ﬁ:‘ﬁ% '
Job No, M248152 CAV 0101
ﬁﬁ%}‘q OKE8E122873-8B
Drawing No, -
ERRREEE , :
Standard/Procedure . KG—813036-2
5 £ L2
Quantity 88 Pieces Material KI1CTTE-R4
RBRRFH] BWMIHEETE RRAG :
Examination stage Afier Final Polishing Examined date _ odo/0 - P~ 7
WER Bishin Kegaku Co.,Ltd. |G B&S | RERE BERMIRUHER
FEquipment TF—B80O CHO003 | Surface condition  Machining®Polishing Surface
BRESRY | BbISE : ge? ghog getwd and B BREEES
Magnetization ol Hetho Magnetic particle SY8000 A/1
Examined |BEiGEoG/Frie]  DCI200A 158 1 [EERRK :
Conditions |Current/Duration D(18000AT/ sec. times |Stendard T.P JIS 223201 A1-30-100 i
|7Fv254F TEEE -
Black light L1000 | CE0003
R ‘ HOE Ma ® Acceptable
Examined area All Surface Evaluation ~ CIF&H Unacceptable
BREXRH '
, 88Pi
Quantity Sk
SRR :
[=])
88Pi
Acceptable ieces
Revie : .
108134 I’F bl - -
sep. ¥ 27
BER [ 15] &
Inspected by ~ AJ \%
| 3 IR S & I 9.
iiuedzf Qnalitr; Control Staff Witnz;ssfei by nspected date o] /0 = [ /
Annroved by ;F{ /M'Iﬁ)f;—,}ém,?,? Reviewed bylﬁal aolo - 9~ Prepaved by i ﬂ 200 -9~
: ’ v I

[ T D S e W o e
Toshiba GE Turbine Components Co., Lid,

78
%
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TGTC

aEROER :
QUALITY RECORD QR—K - .
—_— = : & B E RS ~ PC-B5128
Gustomer _ TSB__ (Smgle Bucket VIbrat:on Record) 5t Unit: bz
i & & L - ' _ )
Plant XUINZ o R li
R A EmEtaE ‘ © ND.
item Steam Turbine Bucket . _Instrumentia 4011H
BaA : ‘ . '
Part  NN30"B L-0 BKT G/CCH A
SHERS ’ : SreviREh s [ 30 "BKTL- 0/ 307
Job Ho, M248152 CAVOIDI - Tolerance
BE%&s ‘ Hz~ Hz
Drawing Ho. OKS122973-8
HRRE /REE , Hz~ Hz
Standard/Procedure  KQ—S15101-h
#oo08 &1  Acceptable - EhMECHT AT YR 6 %UR
Evaluation O F&#k Unacceptable Criterion [Within 6% Variation To Medium Value
TRES BRAER—X M5 —R
| Wo. ]S 7Wo. ] it Tangential | st Axial
1 -ELH 65 53 106
2 EZH 85 53 107
3 EZH 50 54 109
4 | EH 30 54 108
5 EZH 45 -~ 83 106
6 EZH 15 83 106
7 EZH 22 55 : 110
8 | EMH2H 5b - 109
9 EZH 17 | b3 106
10 EZH 3 b3 . 106
11 EZH 83 53 106
12 | EZH 91 03 _ 108
13 | EZH 104 55 4 110
14 EZH 66 - b ’ 106
15 EZH 73 b2 107
16 EZH 33 b 112
17 EZH 72 54 107
18 EZH 62 53 ~ 110
19 EZH 94 | b4 107
20 CEX 11 85 112
21 BZH 57 94 112
22 BZH 58 53 ' 112
23 BZH 38 54 107
24 CEX 14 55 110
25 Bz 37 85 110
ERAR—X Bin Hax Diff.
st Tangential - 52 Hz~ 56 Hz ( 3 H=z 56 %)
BAR—R -
1st Axial 106 Hz~ 112 _H=z ( 6 Hz 55 %)
Fa—=2¥ : S '
Tuning = { OPiece)

Reviewed p 3 TR
. TOsHBA W}g >y 7 [:mmt.ﬂw - W
& ﬁ Ok ; :sﬁfted dote DT < ? 3

issued by Quality Control Staff mnessed by
= | , #
I%@ 3210~ 73 ReV!eVIed by —T—é%f‘%ﬁm" 9 -3 Prepared by ﬁ A ),a/p ? 3

Approved by

HEE o Sk T 0 RN SR
Toshiba GE Turbine Components Co., Lid, £ % ~
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. MOMENT WEIGH CHARTING-BKTS
XUIN2 - NN3OL-0 -
STAGE GG

DWGHE: OKS122073

PAGE /1

VANE SUPPORT B DISTANGE

12 3/8

Measured Date: 2,9,8 Q.3

##

RR= 23.605

MWT SERIAL MOMENT MWT SERIAL . MOMENT

88 NUMBER OF BUCKETS ON ROW

Sers £ w
, b= 453502 g ,
MWT -SERIAL MOMENT MWT SERIAL MOMENT

" NO. NO. WEIGH NO. NO, WEIGH NO.  NO. WEIGH  NO. NO, WEIGH
i EZH 65 112878 | 51 EZH 70 1121.52 1 EZH 6B 3004685 | 81 EZH T8 | 12021207
2 EZH 8F 1427401 87 |[E7H 87 1138.18 2iEZH A5 112068088 | B2 EZHG7 | 13113200
3 {E7F B0 115808 | 53 IEZH BY 1144.04 3 |EZH 850 3354035 | B3 E7H 50 3180658 |
4 [FZ7H 30 115038 |- 54 (F7H 2 112787 4 BZH 3D 113263787 | 84 EZH 2 12964400
5 IE7H 45 112402 1 85 EZH 68 1131.14 BIEZMAE 120836151 56 EZH 68 | 13032117
6 EZH 1B 133441 | 56-EZH 103 @ 116344 61EZH 15 113069835 | 56 |EZH 103 | 13288012
7 E7H 22 116142 | 57 (EZH B0 114451 FIEZH 22 (13380086 87 IEZHBD | 131geins
"8 EZH 24 16330 1 58 EZH 35 ii14.48 BIEAE 24 1134025087 | 58 [EZH 3B | 12830984
8 E7H 17 4208 | 5% EZM 39 141.58 O IEZH 17 113048319 59 EZH a9 3037345
{0 lEzHa | 111768 60 [EZH o7 | 113420 10 |EZH3 _|12875328 | 60 |EZH 67 | 13067418
11 1EZH 82 1128586 | 81 [EZHES 113582 | 11 [EZH 83 113002393 | 61 |[EZH 56 | 13083747 |
12 JEZH 81 1135680 “2.'_4 EZH 40 114875 12 [EZM BT 113083531 1 82 EZH 40 3235000
13 EZH 104 | 1181201 B3 IDEX 30 | 1187.20 13 JEZH 104 | 13378403 | 63 JOEX 30 | 13448653 |
14 iE7H 66 112762 1 64 EZH 18 1184.48 | 14 1E7H 66 112901548 84 F7- 16 | 13418250
EZH 73 | 1133.71| 65 [EZH 42 | 1151.54 15 [EZH 73113061756 | 65 [EZH 42| 13267194 ]
18 EZHG3 1 1187281 &6 EZH 14 114263 16 [EZH 33 | 13448567 | 66 |[EZH 14 | 13164457
17 [EZH 72 4827 | 87 ICEX 17 1150.55 17 EZH T2 113220818 1 87 ICEX 17 13350500
18EZH 82 | 112108 68 [EZH 69 1139.36 18 E7H 62 | 128285 88 EZH 83 | 149126865
g EZH 4 113348 | 68 EZH 44 1128.73 18 [EZH 4 13089077 | 88 EZH R4 | 13015872
20 [EZH 81 | 113266 | 70 |EZH ¢ 137.00 20 |EZH 81 13048492 | 70 |EZH 5| 13000688
21 EZH 34 0 119808 71 ESH 23 111823 21 jEZH 34 113088758 | 71 |EZH 23 | 12883364
1 22 [EZH B3 | 113186 72 E7r 107 14241 22 [EZH 63 1130403881 72 (EZH 101 [ 13181947
23 »iEZ' 84 114238 1 73 IQEX 3% 188,31 23 EZH 84 113161688 73 IOEX 30 | 13358671
24 [E7H 41 113398 | 74 EZH 44 1135638 24 IEZH 41 1 13084607 | 74 IEZH 44 13081025
25 [EZH 94 14804 | 78 [EZH B3 1131.84 28 EZH 94 3226884 | 75 EZH 53 | 13040153
26 ICEX. 11 | 1184707 78 EZH 100 | 112857 26 OEX 1 13418766 | 76 }EZH 100 | 13002522
27 EZH B | 114862 ¢ 77 EZH 74 157.86 ~ 27 |[EZH 57113210423 | 77 [EZH 74 g9a7704
28 (EZH 83 1138651 78 ICEX 40 | 115743 28 EJHBR 113778856 1 78 1OEX 40 | 13335081
28 EZH 38 11360 79 [EZH 28 114945 29 1EZH 38 | 13088802 | 79 'EZH 29 | 13243042 |
30 [CEX 14 1158.684 @ 80 (F7H 52 133,01 30 IOEX 14 12280340 | 80 [EZM 52 | 13053877
31 JAPAT1 | 116517 B1 JEZH 20 | 114662 31 JAPA 11_| 13424156 | 81 |EZH 20 | 13210639
32 EZH 37 118385 2 EZH 47 | 113442 Az EZH 37 113408578 | 82 [ESH 47 3008878
33 EZH @ 141,23 3 EZH 40 113513 33 [E7H 81 3148381 SIEZH 40 | 13078180
a4 [EZH 48 | 1148031 B4 [E2H77 | 112574] [ B4 |EZH 46 [13926711 | 84 [EZH 77| 12068946
6 EZH 10 | 1187800 85 EZH 71 1133.72 38 [EZH 1D 1133403381 BB EZH T 30681842 |
38 E7HB 116997 | 86 EZH 27 § 111872 @ 38 1EZH | 13470258 | 88 EZM 27 1235_3@_0‘4
37 EIH 7 116858 | 87 EZH 78 116202 7 IEZH 13440444 | 87 IEZH 78 J272681
- 38 1EZH 21 11389 88 [E7H 70 111859 a8 EZH 31 3081 740 8 EZH 70 2864487
38 E7n 1 Bggs 8o : 39 ELk 3351140 | 8¢ y
40 CEX 18 116381 ¢ 80 40 [ICEX 18 (13284488 @ 80
41 [EZH 12| 116213 | 91 41 1E2H 12 113380161 | 61
{1 42 EZHTE | 112670 | 82 42 EZH 78 2880061 2
28 Ezr 13 [ 116213 98 23 [EZH 1313389161 | 03
44 =74 28 1121.07 4 44 [EZH 21 12916113 84
45 E7H 82 | 1133.72 5 AD (EZH 82 113061885 | B85
48 EZH 86 114358 | bé 46 [EZH 88 113175514 86 -
47 CEXA 16 1 118708 @ 97 47 |[CEX 18 3445931 1
AB[EZHE | 114395 98 38 [EZHD _ |131727148] 08
49 1EZH 107 | 1134181 80 49 1£7H 107 13087243 1 99
50 EZH 6 1127.871 160 50 [EZH 8 12804486 | 100

Gy |
TGSE{BA e i
" g Z/M%. .

sef, 24,2077

~E3/83-
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LOS ANGELES DEPARTMENT OF WATER AND POWER (LADWP) BOARD APPROVAL LETTER

TO: BOARD OF WATER AND POWER COMMISSIONERS DATE: December 10, 2010
SUBJECT:

Specification No. N-7284

Furnish and Deliver Trailer-Mounted

RAMANRAJ S \\(\usT K BEUTNER TEOM 1405 PM-10 Monitor Systems
Chief Opernating Officer Gerjeral Manager
: Recommended Award To:

Thermo Environmental Instruments, inc.
Franklin, Massachusstis

1
§
|

FOR COMMISSION OFFICE USE:

CECILIA K. T. WELDON JAMES B. McDANIEL
Chief Administrative Senior Assistant

Officer General Manager
Water System

RESOLUTION NO.

CITY COUNCIL APPROVAL IF YES, BY WHICH CITY
REQUIRED; Yes[] No CHARTER SECTION:

PURPOSE

The attached Resolution recommends approval of a negotiated award to Thermo
Environmental Instruments Inc. (TE), the lowest bidder, to furnish and deliver
trailer-mounted tapered element oscillating microbalance (TEOM) 1405 PM-10 Monitor
Systems.

The purpose of the trailer mounted TEOMs is to measure real-time, mass concentration
of suspended particulate matter with a diameter of 10 microns or less particulate
matter-10 (PM-10) on a continuous basis at various locations throughout Owens Lake,
The data is stored in the TEOM's internal memory and later utilized in a side-by-side
analysis with data collected by TEOMs owned and operated by the Great Basin Unified
Air Pollution Control District (GBUAPCD).

These TEOMs will also allow LADWP to pursue the recommendation of the Expert
Panel established by the 2006 Settlement Agreement between LADWP and GBUAPCD,
to refine GBUAPCD’s Dust ID Model from which compliance with regulatory
requirements and new areas requiring control are determined.

IP7018066




Board of Water and Power Comm:ssmners
Page 2
December 10, 2010

COST AND DURATION

Contract Total $499,780.00
This contract is a one-time spot purchase

BACKGROUND

The total quotation of $499,780.00 is approxsmately 17 percent higher than LADWP’s
estimated cost of $425,632.00. The variance is due to an error estimating the labor
costs associated in assembling these customs units.

LADWP received two bids under this specification. The competition was limited due to
the highly technical nature of the PM-10 Ambient Particulate Monitor, the most
important component of this contract. This component incorporates tapered element

- oscillating microbalance technology patented by Thermo Fisher. Since this component
is a patented item, at one point, LADWP considered pursuing a sole source contract.
However, due to the fact that all bidders could purchase this component as well as the
other components included in the specification, the bid was made available to all
bidders. Therefore, the limited competition was due to bidders limited knowledge of the
patented technology of the PM-10 Ambient Particulate Monitor. :

Both bidders took exception to the specification. After review of the bids, it was
determined to be in the best interest of LADWP to negotiate with TEI, the lowest bidder.
TEP's bid included multiple exceptions to LADWP’s terms and conditions, and technical
portions of the specification. LADWP staff with the support from the City Attorney’s
Office and the Risk Management Office negotiated with TEl which led to many of their
exceptions being withdrawn, a couple of areas clarified, and a few exceptions agreed
upon.

In TEl's proposal, they requested Limitation of Liability Language stating their liability
shall not exceed an amount equal to the lesser of the total purchase price or one million
dollars. LADWP agreed that TEl's lentat ion of Liability shall not exceed one million -
dollars.

TEI also look exception to Final Accep‘ténce'.'EADWP requested 60 calendar days after
date of complete delivery and TEI offered 30 calendar days after date of complete
delivery. LADWP has agreed to the 30 calendar days as final acceptance.

In view of the aforementioned facts, it is in LADWP's best interest to award a negotiated
contract to TEL Said negotiated contract to be in accordance with LADWP's

IP7018067




Board of Water and Power Commissioners
Page 3
December 10, 2010

Specification No. N-7284 and TEI's proposal and letters dated October 4, 7,
November 29, and December 8, 2010.

METHOD OF SELECTION
Competitive [] Cooperative Purchase [ ] Sole Source
OUTREACH EFFORTS TAKEN

Notfices Issued
Total *MBE **WBE " Total MBE WBE
5 0 0 2 0 0

" Responses Received

* - Minority Business Enterprise
** . Women Business Enterprise

In addition to the original bid list, the following outreach efforts were taken:

s The Specification document was posted on the LADWP website.

e The Specification document was electronically advertised on the City of
Los Angeles’ Business Assistance Virtual Network (LABAVN) website for
direct download.

Based on LABAVN statistical reporting, an electronic notification of the advertisement of
Specification No. 7284 was sent to approximately 1,020 of its users and 24 users
viewed and downloaded bid documents of the bid opportunity.

RECOMMENDATION © = - " T e e

It is recommended that your Honorable Board adopt the attached Resolution and the
contract be executed as authorized in the Resolution. :

DMT:vb

Attachments

e-c/att: Austin Beutner Lorraine A. Paskett
Raman Raj Mario C. Ignacio

Richard M. Brown. -
Aram Benyamin

James B. McDaniel
Cecilia K.T. Weldon

Anselmo G. Collins
Maria Sison-Roces
Nelson Mejia
Jaime Valenzuela
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Resolution No.

WHEREAS, through a competitive bid process the Los Angeles Departmeht of Water
and Power (LADWP) sought to furnish and deliver trailer-mounted TEOM 1405 PM-10
monitor systems under Specification No. N-7284; and

WHEREAS, LADWP received two bids, both of which were determined to be
non-responsive; and

WHEREAS, Thermo Environmental instruments, Inc. (TEI) was the lowest bidder,
taking numerous exceptions to the terms and conditions and some technical exceptions;
and

3

- WHEREAS, LADWP discussed these exceptions with TEl and TE! has withdrawn the
majority of their exceptions, except for limitation of liability and the final acceptance
period, and has accepted all other LADWP terms and conditions under Specification
No. N-7284. Also, LADWP accepts TEI's clarifications for Items 3 and 4; and

WHEREAS, LADWP’S Water System reéommends a negotiated contract be awarded to
TEI under Specification No. N-7284; and

NOW, THEREFORE, BE IT RESOLVED that TEl is awarded a negotiated contract, for a
total amount not to exceed $499,780.00, under Specification No. N-7284, approved as
to form and legality by the City Attorney and on file with the Secretary of the Board.

BE IT FURTHER RESOLVED that the Chief Accounting Employee is hereby authorized
and directed to draw demands upon the Water Revenue Fund in accordance with the
terms of this contract awarded pursuant to Specification No. N-7284 and this resolution.

BE IT FURTHER RESOLVED that the President or Vice President, or the General
Manager, or such person as the General Manager shall designate in writing, and the
Secretary, Assistant Secretary, or the Acting Secretary of the Board are hereby
authorized and directed to execute said contract for and on behalf of LADWP,

| HEREBY CERTIFY that the foregoing is a full, true and.correct copy of the resolution
adopted by the Board of Water and Power Commissioners of the Clty of Los Angeles at
its meeting held

Secretary

APl S TO PR AD LEGAL n:
O A TRUTH HICH, CITY ATTORNEY

Y

e ‘..n“._ m -
P AT SV ‘ft:"!‘ll‘!l
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TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 2%
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: A
Preliminary Approved by: | Revision Date:
T. Suzuki/D, Haag 7 C. Kiein. LR TURBINE L-O BLADE REPLACEMENT 28 September
N.Kitaguchi / J.Radish/ 2010
Task | Process Description inspection Activity Control Procedurs | Inspection Requirements: Document { Records
No, Support Documents T Signature Complete
Test HIW/R Inspect ‘ e
, Activity by Sigry-off
Pre-outage setup
. . : Sup/Tic € Hi pig = B
Scaffolding and staging set up Vis W ) * .
/E=n | ?%-/s/%
§ . Sup,’TfC enk eSS
Rotor Skids staged Vis W " * ;
= Vi e s
Lathe set up Vis W SUPITIC | . freeibpn ARL ias PREEEE
. ; L <uIs .
1. Site pre outage walk down Sip S A Y
Tooling on site Vis W SuptiC | g / .
ik W
] Sugmic AN
Temporary power Vis W i * ﬁ/;
- 7
Walkways clear Vis W sw * CHE
Inspection Requirements Legend:
H =~ Hold Point W - Witness Point R ~ Review Documentation * . Signature Required Page: 1 of 20
TestActvity  Vis -~ Visual Inspection %‘s‘;‘;&?&ensmm; Dot ~ Review documents ??;;; QNO" Destructive Outage Start Date: %ﬁi}; g%hfniig’;i i
inspect” by TIC ~ TIC PM or Engineer Sup - Labor Superviser NDT = NDT Contractor C - Cusiomer personnel Other - Specify group gg’gg?;?ffgéemed

7
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TOSHIBA

Leading Innovation 33

INSPECTION AND TEST PLAN

LPAROTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev: A
Preliminary Approved by ‘ Revision Date:
T. SuzukifD. Haag 7 C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 September
N.Kitaguchi / J.Radish/ 2010
Task | Process Description Inspection Activity Control Procedure / inspection Requirements: Document / Records
Mo, Support Documents Test : —— Signature Gomplete
Actvity | WWIR | "y Sign-off
IPSC activities, Rotor NDE, L-0 Dovetail Glass Bead Blast and NDE
Perform before rotor removed cot MR
1 Soak pins with penetrating ofl from turbine to allow time for Vis H *
oil to penetrate W /é{;
With rotor in bearings and oRl T
uncoupled perform rotor runout . N
z Rotor Runout checks before removing rotor Dim H FP&Q%% L
from machine. o ' V. aa ,!,@’
- zefs 0}
VT and MT rolor periphery NDE H * -‘& iﬁf (/
3. Rotor Periphery MT Crgaties fotor after completion Vis H . B ez [0
i
Review NDE resuits NDE W » AP 2oy WA 0/72 o
TG D
Glass Bead Blast L-0 Blade Utilize #6 or 70 Gauge glass ) R &&
4. N . Vis w * Ao ds TP
‘ Dovetails bead media. 'i?’w W ‘ s/ :‘0/2 5’[2&
§@%f%&’ Lo @»‘“r"f"‘“"‘ﬁ
Inspection Requiremenis Legend:
H — Hold Point W - Witness Point R ~ Review Documentation * - Sighature Required Page: 2 of 20
Test Activity  Vis — Visual Inspection gé“pg Cg;ysengmnai Doc — Review documents ?ggg o gND“ Destuctive Qutage Start Date: ?gg f';;ggh{izii%otina .
Inspect” by TIC ~ TIC PM or Ergineer Sup ~ Labor §upewisor ‘ NDT —~ NDT Contractor G - Customer persorme! Cther —~ Specify group g?fglgg“r}gse rved.
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TOSHIBA

Leading Innovation 33

INSPECTION AND TEST PLAN

LPAROTOR

Witten by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:
T. SuzukifD. Haag / C. Klein.
N.Kitaguchi / J.Radish/

LP TURBINE L-0 BLADE REPLACEMENT

Cutage Date: Oct, 2010

Rev: A

Revision Date:
28 September
2010

Task | Process Description inspection Activity Control Procedure / Inspection Requirements: Document / Records
No. ’ Support Documents Test | Inspect Signature Cqmp!ete
' : Activity by Sign-off
Almen Gauge Test to be o
conducted start of each shifi to - PN
verify nozzle velosity. . D\Q’)\c)i e
Check nozzle opening for Vis H « 7 N&\ €~
obstruction and check }Jo’b yl— {
pressure seiting to ensure 'y
desired mixiure ratio at start of 9‘@(}9
each shift. &
Provide containment for L-0 el o/ 5 7Fe
wheels. Ensure 100% Vis H *
containment of blast media N
s, ] £
Recover glass bead material Vis H ,, KA loft§lch
with vacuum kit,
Glass bead blast TE and GE Vis W N WA D7 [ee
L-0 whesls and dovetalls.
Verify all scale, oxides, and : "\d,/%l%{i&;}
deposits have been removed Vis H TIC * ] /‘Z j'v
from L-0 Groove profile.
-
VT and MT TE and GE L-0 . ' Uz /o
wheels and dovetails. NDE H % /2
: . , OREIo
5. L-0 MT Inspection S:}%as;zss rotor after completion Vis “ * >N
. TS ,"2,;; A
Review NDE results NDE w m—s o /’2.“ i

Inspection Reguirements Legend:

H - Hold Point
Test Activity  Vis ~ Visual Inspection
inspect” by TIC = TIC PM or Engineer

W = Witness Point

Dim — Dimensional
Inspection

R - Review Documentation

NDT — Non Destructive

Doc — Review documems‘ Testing

Sup ~ Labor Supervisor NDT - NDT Contractor

C«~ Customer personnel

* . Signature Required
Outage Start Date:

Other ~ Specify group

Page: 3 of 20

Copyright © 2008
Toshiba Internationai
Corporation.

All rights resetved.
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TOSHIBA

Leading Innovation 35

INSPECTION AND TEST PLAN

LPA ROTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev: A
Preliminary Approved by: : Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 Septermber
N.Kitaguehi / J.Radish/ | 2010
Task | Process Description inspection Activity Control Procedure / : Document / Records
Ho. Support Documents inspection Requirements: Signature Complete
‘ Sign-off
Test inspect
LP Rotor Bore/Phase Array Inspection Activities (Structural Integrity)
. ic =
Identify end for removal Vis H ﬁ * ) ‘52-!{
Bore Plug Removal "y M 70 /Mmgaé&?;‘ A
? f—
Remove rotor bore plug Vis H - ‘5‘?”:6‘—‘
: . [&)
Inspect rotor bore surface Vis H i ok ~ e 7 Lg?(m
Measure rotor bore Dim H & - 2 5z A,
Hone Rotor Bore Vis H B (’ o
Measure rotor bore s Dim H [ I L ‘é’ﬁ,’“.:g\
- - . , e com ;
Vnijai inspection honed bore < ‘gf‘__,‘ e %ﬁi Vis W . W
Rotor Bore inspection surace e re B X
Perform eddy current and . & om0
ultrasonic inspection of bore NDE H e
Clean rotor bore Vis H B - K foelE 2
Review NDE test resuits NDE w ﬁ « @*‘X@/@x
Determine need for remaining life ’ IC | . e
assessmant Vis H ﬁ kel %{3 1
Inspection Requirements Legend:
H - Hold Point W Wilness Point R - Review Documentation * - Signature Required Page: 4 of 20
Test Activity  Vis — Visusl Inspection ?r:?pg cl?? ;\:eﬂsionai Dot - Review documents ?E;; gNOn Destructive Outage Start Date: ?ggfg ggah;nifngi e
inspect” by TIC - TIC PM or Engineer Sup ~ Labor Supervisor NDT — NDT Confractor G — Customer persormel Other — Specify group gi?,:?;i:?ggéewed



9.0810.4dI

( ( (
TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 29
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: A
Preliminary Approved by: ; ; Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 Septerber
N.Kitaguchi / J.Radish/ 2010
Task | Process Description inspection Activity Control Procedure / Document/ Records
HNo. Support Documents inspection Reguirements: Signature Complate
Slgn-off
Test Inspect
Activity HWR by
Determine disk geometry for . . 4 “/zs
each stage Vis H - S
Prepare digital drawing of each | Dr2duviarc.o v e . <K (94
stage . Py NDE H =
Autormated ullrasonic detection
Rotor Blade aftachment
; . d characterization scan of NDE H [ = &-Q—g
inspection L-1, L=2, and L-3 an
blade attachments _ m\‘
Review NDE test results NDE w w * %‘\@/@{
Determing need for remaining life \ ,,
assessment Vis H é’:g ; i %
; Q achine replacement bore plug. T Mﬁ
608" per inch diameter Dim H . {
interference fit. Oyt
- Ic 7
Ensure correct interference fit Dim R & *
Rotor Bore Plug Installation Nl
FME inspection rotor bore Vis W %C . /B
0 . ,
Purge rotor bore with olceg®® | I . ™
Remove all traces of moisture Vis W m *
from rotor bore. '

inspection Requirements Legend:

H- Hold Point
Test Activity  Vis — Visual Inspection
inspect” by TIC —TIC PM or Engineer

¥ - Witness Point

Dim ~ Dimensional
Inspection

Sup ~ Labor Supernvisor

R =~ Review Documentation

NDT — Non Destructive

Doc ~ Review documents Testing

NDT —~ NDT Confractor C ~ Customer personnel

* - Signature Required

Page: 5 of 20
, . Copyright © 2008
Outage Start Date: Toshiba Internationa
Corporation.

Other - Specify group

Al rights reserved.
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TOSHIBA

Leading Innovation 3

INSPECTION AND TEST PLAN

LPAROTOR

Written by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:

Cutage Date: Oct. 2010 Rev: A

Revision Date:

T. SuzukiiD, Haag / C. Klein, LP TURBINE L-0 BLADE REPLACEMENT 28 September
N.Kitaguchi/ J.Radish/ 2010
Task | Process Descriptlion Inspection Activity Conirol Procedure / Document | Records
No. Support Documents Inspection Requirements: Signature Complete
Sign-off
Test Inspect
Activity | HWR | 4 )
Shrink bore plug ensure v&}
clearance exisis between plug i R i @47
and rotor >
Install bore plug and clamp in ) /
place Dirn R g K {’&}

Inspection Requirements Legend:

H —~ Hold Point

Test Activity Vis — Visual Inspection

inspect’ by TIC - TIC PM or Enginser

W .. Witness Point

Dim - Dimensional
Inspection

R — Review Documentation

NDT - Non Destructive

Doc -~ Review documents Testing

Sup ~ Labor Supervisor NDT — NDT Contractor G - Gustomer persornel

* - Signature Required
Qutage Start Date:

Other — Spacify group

Page: 6 of 20

Copyright © 2009
Toshiba Internationel
Corporation.

All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 225
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguehi / J.Radish/ 2010
Task No. Process inspection Activity Gontrol Procedurs / inspection Reguirements: Dosument / Records
Description Support Documents Test inspect Signature Complete
Activity HIWR by Slgn-off
Blade Removal ;
Measure 1-0 blade Measure blade diamater with . Dual Flow LSB . evr 1023290
1. diamater pie tape. Dim R SupfTIC Diameter Record \"ﬁi}f ¢ fo=-2-/0
Apply Peshing harmer to afl ) ) . N
ping to ensure movemant. KiS18021-d Vis w Sup ,ﬁ'j’ M f o - =10
Do not remove the botiom pin. ) .
Ensure that bottom pin moves KMS16021-d Vis R Sup ’ m :5\(; (&~ 1O
For Pins that did not move : *
Sty it Garn KMS16021-d Vis R Sup _ A KA
Measure the blade pin. KMS16021-d Dim R SWITIC | "PC-R60B4-c  ~PEE | \O (6~ Z-i(
Evaluate the number of pins . sAZGD
2. Remove Blade Pins | on a wheel that did not move. CRR I 2{,?_ O
Determine potential need for SURTIC NiC o3
machining entire blade row or | KM§16021-d Vis R ,% .
apply contingency drilling M
procedure to pins that did not %
move, -2 370
Adjust the jig length for the pin . : .
removal. KMs18021-d Vis w Sup \?%: 5( jo-25~ O
Push the pin with the peening . ) : w A
oo KMS16021-d Vis Sup ~RENIC (5. 2O
Inspection Requiremeants Legend:
‘ H ~ Hold Point W Witness Paint R - Review Documentation * - Signature Required Page: 7 of 21
TestActivily  Vis - Visual Inspeciion E::;;cﬁ (i;::ensicnm Doc - Revisw dosuments .?g;; QNG“ Destructive Outage Start Date: gg;ﬁ?gg%t@s fn%%%ﬂ "
inspect” by TIC - TIC PM or Enginser Sup - Labor Supervisor NOT - NDT Contractor C — Customer personnel Cther - Specify group Corporation.

All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPAROTOR
Leading Innovation 255
Witten by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev:B
Preliminary Approved by: , Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/ 2010
Task No. Process inspection Activity Conlrol Procedure / inspaction Regquirements: Document / Records
Description Support Documents Test WWR | Iepect Signature Compilete
Activity by Bigr-off
Once the pin-starts moving, - —~1y
use the appropriate length biﬁ._ 1o-2s
"removal’ pin and kesp hiling | KMS18021-d Vis W Sup *
the pin face with the peening
hammer. %*(?
Separate shroud block with * ,, N e~z O
wedge Vis w S «‘47%‘ .
Cut suction side dimples with Sy B
3. Remove shrouds et off tool Vis W Sup \a;og 't 23
Cut sh 1 ith cut off ) : ' - mi O
tc:is roud blocks with cut o Vis W Sup , F NG o~z
Remove blades and Remove old blades and neatly - 5 " 3 .
4 store store in IPSC provided crates. Vis w Sup ~F3 WHQ £ j0-2% 10
Inspection Requirements Legend:
H - Hold Point W~ Witness Point R - Review Documentation * - Signature Required Page: 8 of 21
. , . Dim ~ Dimensional . NOT ~ Non Destructive . Copyright © 2009
Test Acfvity  Vis — Visual Ir?spectwn nspection Doc - Review documents Testing Outage Start Date: o sfl/ib a Infomational
Inspect” by TIC - TIC PM or Enginesr Sup - Labor Supervisor NDT - ND'T Contracior C ~ Customer personnel Other — Specily group Comaration.

All rights reserved.
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TOSHIBA

Leading innovation 235

INSPECTION AND TEST PLAN

LPA RCTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Praliminary Approved by: ; Revision Date:
T. Suzuki/D. Haag / C. Klein, LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/_ 2010
Task | Process Description inspection Activity Control Procedure / inspection Reguirements: Document/ Records
No. : Support Documents Test - Inspect Signature Complete
' Activity | HWR | "y Sign-off
New Blade Assembly
Assembile new blades onto ¢
wheel using temporary pins. {%ﬁm W
Inner radial temporary pin is RE & 004 : Eigh pty P A
inserted from the inlet side of PRC SIL9S004-= Vis R Stp * © o
the whes! and the outer radial
temporary pin is inserted from
the outlet side of the wheel. T
Assembie the blade cover ) , : . iSH
‘pieca and sleeve, PRC SIL99004-a Vis R | supmc B w,lt‘;/‘g%’ o ::xééi
oK CAPs !5 _ After ternporary ping are - %@.@ {” 5 SR
k3 . fc}
. i GaP OV M, ingtalled, ingert 0.07mm shim ' : . A 7 ‘o
1, | install Blades ~ 7o 257 Y Cihean the assemblad blade PRC SILS8004-a Vis R Sup/miC . N e 9
AP and the adjacent pinned blade. A ik p-21-14]
Gl -
o /S | Check the tongue contact PRC SIL99004-a Vis R SupmC | * 2Bl '% i\ Rz ek e
a"?
Chack the open pin hole ﬂ ’ELZ‘!/ Z/C/@
concentricity. (Blade radial PRC SiL29004-a Vis R Supmic 1 * Sg e
check is not required) T [+ fe3-27-2.410
Quick check clearance of * KF CRSNRA 503-A \%:;/1; @
cover segment, sleeve and PRC 81L88004-a Dim R Sup/TIC | KF CRSNRA 501-B s fe TR Lol
blades. KF CRSNRA 502-C N o~ -7
inspection Requirements Legend:
- H ~ Hold Poirit W - Witness Point R = Review Documentation * < Signature Required Page: 9 of 21
Taest Actmty Vis - Visual Inspection i?l'g; é—cgirgeﬁsional Dog ~ Review documents fr?s;g QNO" Dastructive Outage Start Date: ?ggéggf’fn?e; {;Otfm al
TIC - TIC PM or Engineer . Sup - Labor Supervisor NDT « NDT Contractor Corporation.

inspect’by

C - Customer personne!

Other - Specify group

All rights ressrved.
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TOSHIBA

Leading Innovation 23

INSPECTION AND TEST PLAN

LPAROTOR

© NDT « NDT Contractor

© — Customer personnel

Other - Specify group

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: ) Revision Date:
T. Suzuki/D. Haag / C. Kiein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/ 2010
Task | Process Description inspaction Activity .Control Procedure / Inspection Reqfulremehts: Document/ Records
 No: ‘ : , Support Documents | g o WWR | Wepect Signaturg - Complete
- - Activity | " | by Sign-off
Ream the open hole (zero | iy PRadiSLt
rsaming and-oversize _ : # S 7,
reaming} with the hand-held PRC SiL02016-a H R Sup [".éxc. H#¥R GE ]
pneumatic drill ) \‘Fj@@ i
| Use machine ofl or coolant for o 05315
lubrication C:’,/;, o8 ,/OH
Lubrication to contain less ~ N
than 1 PPM sulfur and be PRC SiLe9016-a H R sup
chiorine free.
SRS )
7 P ADISEE
Clean the hole of any burts of | b~ o) 0016, H W Sup & ‘ cﬂ'ér .
\ filings ‘,% 7
2. | Install Pins
tnsert the new biade pins in o ) PAATDISH,
the middle position first. Use r S0 250
Lubrication oll GS RUB 108, PROC SiLBG016-a H W Sup *
Castor Ol or equivalent on m
_| final pins if too hard to insert.
Remove botfom temperary e I 1S 30
pins and repeat first step of PRC 8lL98016-a H W Sup * g S 2E=IO
Task 2 with final pins. . Ry
Remove top temporary pins SR ADIS
and repeat first step of Task 2 | PRC SIL89016-2 M W Bup | * O LFO
with final pins. \%’f
Complete pinning quality ; ) ] ] f’ AR IF IR
racord. Measure pin diamster, | PRC SIL99016-2 Dim R SuplTiC | PC-60B4-c Pk L i, -
. . / 6/\\' ¥ L
 Inspection Requirements Legend: ; ‘ _
* H - Hold Point W~ Witness Paint "R Review Documentation ’ * . Signature Required FPage: 10 of 21
Test Activity  Vis -~ Visual Inspection E}i:agcgé?ensiona! Doc — Review documents ?g;; gNon Destructive Outage Start Date: ?ggfgghfﬁt@eg%%%na ,
inspect" by : TIC~TIC PM or Engineer - Sup - Labor Supervisar Comparation.

All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 230
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J. Radish/ 2010
Task | Process Descripiion Inspection Activity Control Procedure 7 Inspection Requirémems: Document / Records
No. Support Documents Test , Inspect Signature Complate
HWR 8}
Activity by grioff
Caulking of the inlet side of the o) Kermisit
caver requires manual support Jese PG 10
applied at the outlet side of the | PRC-SILBB01T-2 Vig H Sup *
blade cover by & jig and steel
bar tool and hydraulic jack. ‘ %
Check clearance between PRC-SIL99017-a QJ}ZA»‘D 154
each cover segment and Assembling drawing Dim ] Bup/MIC | * KF CRSNRASOT-B. /Cj_ > q0
bucket tip. (document number TBD) . =y 08,
Inspect clearance between . Sup/TIC |, e po-Td- 28
PRC-SILEY017-8 Dim R KF CR3NRAROZ
sleeve and boss. o SIS ity e AT A DI a‘m il A 8 =36 ey
3. | Caulk Cover Segments Inspect maximum clearanse LKE-CRONRASESA | CA10-Ze 2 o
betwaen each pair of bucket PRC-SIL98017-2 Dim R Sup/TIC Stk joFOROID AR PRI T
dovetall and radial surface. COVEAT QueetT ast iy + \%
Inspect clearance between . ; . . I -
sach dovetail, DagE 4 Te?uwiﬁ%ﬁi—iﬁgeag 8 Dim R iKF ORSNRASO% Ai ﬁ ] /J& .,5&,“/ é
Caulk pressure side tenon with g o - 3«3 2w @ >
zero clearance between cover | PRU-SILSS017-a Vis W * Cao~z4
and blade. KN 2 10-30-10
Caulk suction side dimples
with 0.4 mm clearance PRC-511.98017-2 Wis W

between cover and blade.

. m y%,: a0

. inspection Requiremenis Lagend:
H - Hold Point
Test Activity Vig ~ Visual Inspection

inspect” by

W - Witness Point

Dim -~ Dimensional
Inspection

TIC - TIC PM or Engineer Sup - Labor Supervisor

Doe ~ Review documents

NDT - NOT Contractor

R - Review Documentation

Testing

NDT -« Non Destructive

C — Gustorner parsonnel

* . Bignature Required

Page: 11 of 21

. Copyright © 2008

Outage Start Date: Toshiba Intemational
Corporation.

Other — Specify group All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 5%
Written by: TIC | INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
. oaa . e LP TURBINE L-0 BLADE RE ‘ Revision Date:
. Buzuki/D, Haag / C. Klein, = | , LA :
N.Kitaguchi / J.Radish/ PLACEMENT g% gﬁf’b@f
Task | Process Description Inspection Activity Control Proggdum/ inspection Requirements: Document / Records
No. Support Documents Test Inspect Signature Complete
Activl HWR B L
ity Y Bign-off
Penetrant test caulked tenons -
and dimples. Confirm there is caK 3072010
ng scratch marks on caulked e 1o~ ot
tanons. Any scratch marks PRC-SILESY 72 NDT “
W
shall be removed, Penetrant
test caulked tenons and 2F
dimples by blading technician % ’o-30-.0
Complete quality record and /O G 2o R
record clearance between i R * KE CRSNRABO1-B Mﬁ?«/
covers and blade. m .
" < 4 0»—2’ f!’O
4. | Measure L-0 blade diameter Measure biade diameter with bim R Dusl Flow LSB T [TE O 205 H
pie tape. Digmeter Racord 15 ~Bo~1o
: (reR’ 229 IGE ') (—Sz,pgﬂ
- 0
STAmE PUis L PACES EXBIX f c,m?u{ﬂg;&{&ib
ol
« .
» sV ff‘%'7 ¢/ 1&
ey SR ()7 -221D
G /344
inspection Requirements Legend:
‘ H - Hold Polrt W - Witness Point R - Review Docuraentation * . Signature Raquired Page: 12 of 21
" VA Dirn « Dimensional Bt NIYT « Mon Destruet ’ P
Test Actilly  Vis— Visual Inspaction b Do - Review documents on Lestructivg . Copyright © 2009
) ‘ I lsnspectnon . e Testing v Qutage Blart Dale! éasf{;bﬁ ational
inspect” by - or Engineer ug - Labor Supenvisor NDT -« NDT Contractor - A orporation,
: , C G E:usiomer parsonnel ‘ Other - Spacify group Al dgfhrs;;;?semed
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TOSHIBA

Leading Innovation >3

INSPECTION AND TEST PLAN

LPAROTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Praiimingry Apprqved by ‘ Revislon Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N Kitaguohi / J.Radish/ 2010
Task | Process Description Inepection Activity Control Procedure | Document / Records
Ho. Support Documenis inspection Requirements: Signature Complote
; Slgn-off
Slow Speed Balance
Set up low speed bal DOC00455-05
up low sps ance . *
machine per ReGENco DOCH00457-05 Doc Sup
instructions. DOCO00468-05
Set Up rofor in slow speed X N
balance machine DOCO00466-05 Dim Sup
Inspect rotor runouts and ‘
journal condition. Report out . , '
of specification conditions and | DOC000466-05 Vis Sup | * /
reauired corrective measures, Ay
1 Slow Speed Balance
Set up vibration measurement
and data acquisition 4
instrumentation an Easy DOCH00466-05 Wis Sup * 7.
Balance 2.2 data acquisition
unit.
iig:v Roll rotor prior to balance | no e e o Vis sip | * /f%—?
. s,
Balance run limit at pedestal <
<0.8 grams-inch per pound of | DOCO00466-05 Dirfy Sup L L
rotor. -
Inspaction Reguirements Legend:
H - Hold Point -+ W Witness Point R ~ Reviow Documentation * . Signature Required Page: 130F 21
Tost Activity Vs - Visual Inspection E};n;;cggensmnai Doc~ Review documents fgg‘gt; gNon Destructive Outage Start Date: ?gﬁ%’;ghfni ;’ﬁﬁ ol
Inspect’ by TIC ~ TIC PM of Engineer Sup ~ Labor Supervisor NDT~ NDT Contractor C - Gustomer personnel Othar ~ Specify group Corporation.

All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPA ROTOR
Leading Innovation 33>
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev: B
Preliminary Approved by: ‘ Revision Date:
T, Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguehi 7 J. Radish/ , 2010
Task | Process Description inspoction Activity Control Procedure / Document / Records
No. Support Documents Inspection Reguirements; Signature Complete
Sign-off
Final Balance accaptance % e 3"‘ /d
criteria in compliance with . SuniTiC/ |, »
ISO1940/1 standards G 25 | DOC000466-05 Vie H # %
grades. EhA Ji 220
Lock Balance weights DOC000486-05 Vis H Sup | v NEZTERA 10
Independsnt verification of ' . Py I
locked balance weights. DOC000486-05 Vs w A o 7O
Sl Flmmi O
Inspection Requirements Legend:
H « Hold Point W~ Wiiness Point R - Review Documentation * - Signature Reguired Fage: 14of21
. . . . Dirn - Dimensional . HDT - Non Destructive ‘ . Copyright © 2008
Test Activity Vis - Visual Inspaction Inspection Bae —~ Review documeants Testing Quiage Start Date: Toshiba I nternational
. Inspect® by TIC - TIC PM or Engineer Sup ~ Labor Supervisor NDT -~ NDT Coniractor G — Customer personnel Other — Specify group Corporation.

All rights reserved,
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TOSHIBA INSPECTION AND TEST PLAN LPAROTOR
Leading innovation >3
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by Revision Date:
T, Suzuki/D. Haag / C, Klein. LP TURRBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J. Radish/ 2010
‘Task | Process Description Inspection Activity Control Procediire / lnspeutldn Regulrements: Document / Records
No. Bupport Documonis Signature Complete
Test HIWR Ingpect ’
Activity | by Sign-off
Post-outage Walk down /
All tocling and equiprmant " suymic |, ;
demobilized Vis W ﬁ ¥ 55 ,
Tooling and equipment fo be culr
{eft on site stored per Client Vis W > / S
direction /,/ 5@&
bl
Floors swept Vi W * 3 93
&,
; ) Ly /
1. Walk down TIC work area Trash removed Vis W * / 1)
, , : » 5}%“
. ) cufy ) /4 <
Old blades left with Clisnt Vis w » / )46, , ﬁ ﬁi
o
Empty blade boxes left with \ o Chir
Client for IPSC1 outage Vis w ) , d P '\g ” M
- . :
<V Offics trailer locked and one ™
( set of keys turned over to \ Vis w « ChE 7 S
~.LIPSE Contract Administrator 3
//‘
Inspection Reqai?emems Legend:
H ~ Hold Poirt W - Wiiness Point R - Review Documentation * . Signature Required Page; 15 of 21
Tost Activilty  Vis - Visual Inspection S}i;r;;agégansiom! Do ~ Review documents : !?g;;g:\ics Destructive Outage Start Date: %ﬁ% ggh;; ?@g) %%% ol
Inspect” by TiC - TIC PM or Engineer Sup ~ Labor Supeivisor NDT - NOT Contractor C - Customer personne! Other - Specify group Comporation,

All rights reserved.
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TOSHIBA

Leading Innovation 23

INSPECTION AND TEST PLAN

LPB ROTOR

INTERMOUTAIN POWER

Written by: TIC Qutage Date: Oct. 2010 Rev: A
‘ Prelinﬁnary Approved by: , Revision Date:
T. Suzuki/D, Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 September
N.Kitaguchi / J.Radish/ 2010
Task | Process Description Inspection Activity Control Procedure / linspection Requirements: Dogument/ Records
Ho. Support Documents Test R Tnet Signature Complete
Activity by - Slgr-off
Pre-outage setup ,
' = LR TN o
Scaffolding and staging setup Vis W S%C * },@/ W
; ; SuW/TIC CRE IO NC
Rotor Skids staged Vis W " *
2 Y
[T ey v Dk
Lathe set up Vie W o (E fofand Lol pos Phagey
1. Site pre outage walk down <X T
Tooling on site Vis w * / A’i’ -, W
. SR T
Temporary power YVis W * f ﬁg/ W
Walkways clear Vis w * CHe
Inspection Requi?ements Legend: o » ;
H - Hold Point W - Witness Point R - Review Documentation _ * - Signature Required Page: 1 of 20
Test Aclivity Vis — Visual inspection az?)gcig;rsensional Doc - Review documents ¥53§§ gNen Destructive Outage Start Date: ?gg i)?/; gihé}?;ﬁ?on a5
inspect by TIC - TIC PM or Enginesr Sup - Labor Supervisor NOT ~ NDT Contractor G ~ Customer personnel Other ~ Specify group gg’gggf ?géerved
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TOSHIBA INSPECTION AND TEST PLAN “ LPB ROTOR ;

Leading Innovation 20>

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: A
Preliminary Approved by: , , , Revision Date;
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 Septermber
N Kitaguchi / J.Radish/ 2010
T:sk Process Description Inspection Activity Cs:ontroi Fgoceclure t; - Inspection Requirements . chumentl Records
o, . upport Documen et g mepect | Signature qup[ete
‘ Activuty , By ‘ Sign-off
IPSC activities, Rotor NDE, L0 Dovetail Glass Bead Blast and NDE
_‘:':...' L
Perform before rotor removed 9"0 ] a_\a—é}*
1. Boak pins with penetrating oil from turbine to allow time for Vis H e N
/ oil to penetrate
, With rotor in bearings and @‘Ta“("le_,
uncoupled perform rotor runout . O . < vies
2 Rotor Runout checks before removing rotor Dim H TIC FPC-2014
from machine. -
VT and MT rotor periphery NDE H
3, Rotor Periphery MT Degauss rotor after completion Vis H
~ of test. ‘
Review NDE results NDE
a Glass Bead Blast L-0 Blade Utilize #6 or 70 Gauge glass Vis
* Dovetails bead media. , ’ ‘
Inspection Requiréments Legend: ‘ ‘ v S -
H - Hold Point W thess Point - ' R = Review Documentation , ‘ * . Signature Required Page: 2 of 20
" Test-Activity Vis -~ Visual Inspection g“:‘;;“p o c? ér:enélaféi Doc ~ Review documerits ?SJEQQNOQ Destructive‘a ‘Outage Stgﬂ Date: v ?gg %Z%hfnirzni%gona i
Inspect” by TIC — TIC PM or Engineer Sup Labor Supemsor : NDT NDT Contractor C —~Customer personnel Other ~ Specify group gzﬁgfﬁgfgs.emed.
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TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading Innovation 30
Written by: TIG INTERMOUTAIN POWER Qutage Date: Oct. 2010 Rev: A
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Kiein, L P TURBINE L-0 BLADFE REPLACEMENT 28 September
N.Kitaguchi / J.Radish/ . 2010
Task | Process Description inspection Activity Control Procadure / Inspection Requirements: Bocument/ Records
No. Support Documents Test v | inspeot Signature Cqmplete
Activity by Sigin-off
Almen Gauge Testto be
conducted start of each shifi to
verify nozzle velocity.
Check nozzle opening for . Y 2N
obstruction and check Vis H :‘\b
pressure setting fo ensure i:: =y
desired mixture ratio at start of =R YA
each shift,
Provide containment for L-0 ool Gz e
whaels. Ensure 100% Vis H " . g v
containment of blast media < w&y%fﬁ%: i_,,f%g Y imi i
Recover glass bead material . .
with vacuum kit. Vis H A b
Giass bead blast TE and GE Vis W . »L o
L-D'wheels and dovetalls.
Verify all scale, oxides, and 443 ,é’(’z‘s/ (3
deposits have been removed Vis H * .
from L-0 Groove profile. o ool
VT and MT TE and GE L-0 NDE H \ M el /i
wheels apd dovetails. :
P}
5. L-0 MT Inspection Sﬁgeas;'*"s rotor after completion Vis H . B el
] cO{ a‘?f AW
Review NDE results NDE W * -
TiC Y il
Inspection Requiremenis Legénd:
H—Hold Point W —Witness Point R~ Review Documentation _ * - Signature Required Page: 3 of 20
Test Activity  Vis — Visual Inspection F;S:g;c?;n;ensicnal Do — Review documents ?g;;;qm Destructive Outage Start Date: %ﬁﬁ%hézi%%%na
Inspect’ by TIC - TIC PM or Engineer Sup -~ Labor Supervisor NOT — NDT Contractor G — Customer personnel Other ~ Specify group ggf;!:?;;?géewe "
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TOSHIBA

Leading Innovation 35

INSPECTION AND TEST PLAN

LPB ROTOR

Written by: TIC

INTERMOUTAIN POWER

Pre[iméhary Appraved by:
T. Suzuki/D. Haag/ C. Klein.

LP TURBINE L-0 BLADE REPLACEMENT

Outage Date; Oct. 2010

Rev: A

Revision Date:
28 Septernber

MN.Kitaguchi / J. Radish/ 2010
Task | Process Description Inspection Activity Control Procedures / , Document / Records
Ho. Support Documentis Inspection Requirements: Signature Complete
; ; Sign-off
Test ; Inspect :
Activity | HWR | Ty
LP Rotor Bore/Phase Array Inspection Activities {Structural Integrity)
: PO-2-2

identify end for removal Vis H w (g are 4022 DI

1. Bore Plug Removal ; ,&y P
Remove rotor bore plug Vis H
inspect rotor bore surface Vis H
Measure rofor bore H
Hone Rotor Bore H
Measure rotor bore H
Visual inspection honed bore W

; : rface

2 Rotor Bore inspection su
Perform eddy current and NDE H
ultrasonic inspection of bore
Clean rolor bore Vis H
Revieu} NDE test results NDE W
Determine need for remaining life Vis H
assessment

Inspection Requirements Legend:

H— Hold Point
Test Activity Vis — Visual Inspection
Inspact” by TIC — TICPM or Engineer

W~ Witness Point
Dim ~ Dimensional
Inspection

Sup — Labor SBupervisor

Doc — Review documents

NDT ~ NDT Contractor

R Review Documentaﬁon

Tesling

NDT - Non‘Destfuctivé

C ~ Gustomer personnel

¥ Sig‘nature Required
Quiage Start Date:

Other — Specify group

Page: 4 of 20

Copyright © 2009
Toshiba international
Corporation.

Al rights reserved.



TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR

Leading Innovation 255

WWritten by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev:A
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 Septernber
N.Kitaguchi / J.Radish/ . 2010
Tésk Process Description Insipe‘ctionf Activily Control Pﬁoeaduré} B , Bocument/ Records
No. Support Documents | Inspection Requirements: Signature Lomplete
’ , o 1. Sign-off
CTESE | e | INSpEct
Activity | WWR | "y

Determine disk geomnetry for

sach stage Vis H = ) 5 };—ﬁ\

Prepare digital drawing of each NDE ; j e o FILF
stage " - ,WD%'{" A e
Adutomated ultrasonic defection
Rotor Blade attachment
3. : Sy y and characterization scan of NDE H B - —
. inspection L-1, L-2, and L-3 blade aftachments $->?= Ty

Review NDE test resulis NDE w

B

Determine need for remaining life

assessment Vis H

16081L0.dlI

@ Machine replacement bore plug. o {e\g
Y E0et" per inch diameter 5 Dim H *
interference fit. o )
Ensure correct interference fit Dim R * ?"3\"
4. Rotor Bore Plug Instaliation %
FME inspection rotor bore . ' Vis w *
¥y N
Purge rotor bore with mr - K. : 777;’; o 20
Remove all traces of moisture Vis W * Lo~"21
from rotor bore.
Inspection Requirements Legend:
- H = Hold Point W - Wiiness Point R-—Review Documentation _ *. Signature Required Page: 5 of 20
. e A ot Dim = Dimensional — Revi NDT « Non Destructive . Copyright © 2008
. Test Activity ‘ Vis Vl;ual Inspection inspection ch Review documents ' Testing Qutage Start Date:

Toshiba Internalion=l

' - ' oration.
Inspect” by TIC — TiC PM or Engineer Sup — Labor Supervisor NDT — NDT Coniractor C - Customer personnel Other — Specify group g;:"?ghtsl reserved.
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TOSHIBA

Leading Innovation >33

INSPECTION AND TEST PLAN

LPB ROTOR

Written by: TIC

INTERMOUTAIN POWER

Preliminary Approved by
T. Suzuki/D. Haag / C. Klein,
N.Kitaguchi / J.Radish/

LP TURBINE L-0 BLADE REPLACEMENT

Outage Date: Oct. 2010

Rav: A

Revision Date:
28 Seplember
2010

Task | Process Description Inspection Activity Control Procedure / Document / Records
Ho. Support Documenis inspection Requirements: Signature Complete
Sign-off
Test inspect
Activity | HWIR |
Shrink bore plug ensure
clearance exists between plug Dim R e PB Jo-27
ard rotor
Install bore plug and clamp in Dim R F=- ] N Z}B 10~27
place
inspection Requirements Legend:
H - Hold Point W - Witness Point R — Review Documentation * - Bignature Required Page: 6 of 20
. ; Dim ~ Dimensional B NOT — Non Destructive . Copyright © 2008
Test Activily  Vis — Visual Inspection inspection Do~ Review éo;uments Testing Qutage Start Date: Toshiba {nt ermationai
Inspect"by TIC — TIC PM or Engineer Sup - Labor Supenvisor NOT — NDT Cortractor C - Customer personne! Other — Specify group gg’gg?;?stifgéewed
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TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading lnnovation 3
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Praliminary Approvad by: , Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 Qctober
N.Kitaguchi / J. Radish/ 2010
Task No. Process inspection Activity Gontrol Procedurs / nspection Reguirements: Document / Records
Description Support Documenis Test Inspect Signature Complete
HWIR s
Activity by Sigr-off
Blade Removal , ;
Measure L-0 blade Measure blade diameter with ~ Duyal Flow LSB SE e = B
1" diameter pie tape. Bim R SWMIC | piameter Record x}ﬁ?} Chi oz
Apply Peening hammer to all . ) N N OO
pins 1 enswre movement. KMB16021-d Vis W Sup o \gﬁ:”ﬁ
B0 not remove the bottom pin, - AT L AR RN
Ensure that bottom pin moves | KMo 18021-d Vis R Sup . m
For Pins that did not move } * SHoe~2e o
apply Hilti Gun. KMS16021-d Wis R Sup ’\m
Maeasure the blade pinafter ) . : . N ez
rermoval KM Si5021-c Dim R Sup/TIC | *PC-RE064-c \%@ i
: Evaluate the number of pins Lit yo- gopf O
2 Remove Blads Pins on a wheel that did not move. /V e wih
Determing potential need for / 4 clik 1020 )
machining entire blade row or | KMB18021-d Vis R * : , ,ﬁsz—ﬁ‘ :}A Vv
apply cortingency driling Nie s Mok Rodd ?é /
procedure to pins that did not
move, ‘
Adiust the jig length for the pin . : N Sl f omZ2 -0
reroval. KMS18021d Vis W Sup iw
Push the pin with the peening : . ; . R arr=ay R R ke
hammer, KMS18021-d Vis w Sup m
inspection Requirements Legend:
H - Hold Point W~ Witness Point R ~ Review Docurentation * . Signature Reguired Page: 7 of 21
TestActvity  Vis - Visual Inspection ;)::ngcgg:ensimal Dot - Review documents ?;};;gmn Destructive Outage Start Data: ?gfg’ ’Ig%hitnifnga%%na ,
nspect"by TIC ~ TIC PM orr Engineer Sup ~ Labor Supervisor NOT - NDT Contractor C ~ Customer personnel Other - Speclfy group g?rgggifs s erved.

i it S v
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TOSHIBA

Leading Innovation 335

INSPECTION AND TEST PLAN

LPB ROTOR

Wiltten by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:

Outage Date: Oct. 2010 Rev: B

Revision Date:

T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitaguchi / J Radish/ 2010
Task No. | Process Inspection Activity Control Procedure / Inspection Requirements: Document / Records
Description . Support Documents Test Wik Inspect Signature Complete
: ' Activity ' by Sign-off
Onee the pin starts moving, M-z T
use the appropriate length
“removal” pin and keep hitting | KM$16021-d Vis w Sup el
the pin face with the peening ,
hammer, ’ \ﬁ’é
Separate shroud block with . i W LR o SR AN
wedge Vis W Sup ) (;E;Hf
Cut suction side dimples with ) , M o~ze-t0
3. Remove shrouds out off tool. Vis W Sup . W
Cut shroud blocks with cut off , . A f o2z~
wol Vis W Sup ~AHE
Remove blades and Remove old Blades and neatly R v
4. store store in IPSC provided crates. vis w Sup .

Inspection Requirements Legend:
: H-Hold Point

. Test Activity  Vis—Visual inspection

Inspect"by - TIC ~TIC PM or Englnesr

W - Witness Point

Dim - Dimensional
- ingpection

© Sup =Labor Supervisor

R - Review Documentation ‘

Doc - Review documents

NDT = NDT Contractor

NDT ~ Non Destructive

Testing

G — Customer personne!

* - Signature Required
- Qutage Start Date:

E QOther - Specify group

Page: 8 of 21

Copyright © 2009
Toshiba International
Corporation.

All rights reserved.
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TOSHIBA

Leading Innovation 23

INSPECTION AND TEST PLAN

LPB ROTOR

Written by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:

Outage Date: Oct. 2010 Rev. B

Revision Date;

T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitaguchi / J. Radish/ 2010
Yask | Process Description inspection Activity Control Procedure / inspection Requiremaents: Dosument / Records
No. | Support Documents Test WWR | Inepect Signature Complete
Activity by Sign-off
New Blade Assembly ’
Assemble new blades onto
whesl using temporary pins. J%ffo
Inner radial femporary pin is : _ )
inserted from the infet side of | | = o 00+ vie R S| N
he wheel and the outer radial
tsmporary pin is inserted from \?}
the outlet side of the wheel. - ’g 1l 1O T8I0
Assemble the blade cover " o RS
siece and sioeve. PRC SIL86004-a Vis R Sup/mic | * u\m : 53 _23‘-62; Sl
After temporary pins are Cuk 10-13-200
installed, insert 0.07mm shim . * - ]
1. | install Biades between the sssembled blade | e oI-99004-a Vis R | SumcC SIErOmEE
and the adjacent pinned blade. o »"3@@}"8’\ .
Check the tongue contact PRC $IL88004-a Vis R Supmic |+ AT his fc x;)c;?é.lé;‘;
e K 10-19+Tsle
Check the open pin hole e e -2 5Bt O
concentricity. (Blade radial PRC SIL38004-2 Vis R Supmic | *
chack is not required)
S
. * .. ¥ Joi9-Lon
Quick check clearance of ’ . KF CRSNRA 503-A Lr Siozg us
cover segment, sleeve and PRC SIL98004-2 . Dim R SupTiIC | KF CRSNRA 501-8
blades. KF CRENRA 502-C
”#'/fpd
" Inspection Retuirements Legend:
H -~ Hold Point W - Witness Point R — Review Documentation > . Signature Required Page: 8 of 21
Test Activity - Vis — Visual Inspection pim — Smenelonal Doc— Review documents [0~ Non DSSUUEYe  guyage stan Dete: Soryright & 2009 1
Inspect"by TIC = TIC PM or Engineer Sup - Labor Supervisor NDT - NOT Contractor C - Customer personnel Cther — Specly group g;?gg?sfi?:éemed
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Praliminary Approved by
T. SuzukiD. HMaag / C. Klein.

LP TURBINE L-0 BLADE REPLACEMENT

TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading Innovation >3
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B

Revision Date:

‘ 21 Oclober
N.Kitaguchi / J.Radish/ 5010
Task | Process Description inspection Activity cqntroi_!?rocedure H inspection Requirements; Document / Records
Mo, : Support Documents Test wwir | Inspect Slgnature Complete
Activity 1 by Sign-off
Ream the open hols {zero S 1o da 10
rearming and oversize . B
reaming) with the hand-held | T e SIL99016-a H R Sup
prewmatic drifl fbj(g'
Use machine oif or coolant for N\ L2910
ubrication
Lubrication to contain less , Y
than 1 PPM sulfur and be PRC SILge016-a H R Sup
chiorine free. q?
Clgan the hole of any burrs or : . D to-zq 1 ©
‘ flings PRC SI1L88016-a H w Bup ‘f’ﬁ
2. | Instali Pins -
ingert the new blade pins in ‘:>;c. (O~ Oyt T
the middie position first. Use
Lubrication ofl GS RUB 108, PRC 8IL88018-a H W Sup *
Castor Ol or equivalent on
final pins if too hard to insert. q{»}j
Remove botlom temporary RNV St i Y
ping and repeat first step of PRC 8IL90016-a H W Sup | °*
Task 2 with final pins, R 4;% ﬁf}
Remove {op temporary pins _‘5(’,, P Q
and repeat {irst step of Task 2 | PRC SiLB80186-2 H W Sup *
with final pins. - ‘%
Complate pinning quality ; . s (2= A
record, Measure pin diameter, PRC S1L.88016-a Bim R Bup/TiC | PC-B0B4.¢ *w UK 16293008

inspection Reguirements Legend:

H - Hold Point

Test Activity Vis - Visual Inspection

ispect” by

TIC - TIC PM or Engineer

W~ Witness Point

Dim ~ Dimensional
Inspection

Sup - Labor Supervisor

Do — Review documents

NDT -~ NDT Contractor

R - Review Documentation

G - Customer personnel

* - Bignature Required

NDT - Non Desbuctive

Testing Cutage Start Date:

Other ~ Specify group

Pag

e 10of21

Copyright © 2009
Toshiba internationa!
Corporation.

All rights reserved.
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TOSHIBA

Leading Innovation 35%

INSPECTION AND TEST PLAN

LPB ROTOR

Whritten by: TIC

INTERMOUTAIN POWER

Prelimihary Approved by:

Oufage Date: Oct. 2010

Rev: B

Revision Date:

T. Suzuki/D. Haag / C. Kiein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitaguchi / J.Radish/ ‘ 2010
Task | Process Description inspection Activity Control Procedure/ inspaction Requiremems: Bocument / Records
“Ho. ‘ : : Support Documents Test - T Inspect Slgnature Complete
. e | HANMR Sian-of
, ) : Activity ™ by  Sign-off

Caulking of the inlet side of the ‘
cover requires manual support ) - %&/7’0
applied at the oullet side of the | PRC-SIL.89017-a Vis H Sup *
blade cover by a jig and stes!
bar tool and hydraulic jack. ~%
Check clearance betwesn PRC-S1L9801T-a . _ rer 55,& TE
each cover segment and Assembling drawing Dim R * KF CRSNRASO18 /é;\/,;; {j S
bucket tip. {document number TBD) i ad =170 GE
Inspect clearance between 5 . ; N g elape /e Tr0-2000
slesve and boss. pu1e 47 EUCkff,?:?t !2{1;;3’9017 a Dim R KF CRSNRASO?_’\ (\:;m £d- 30 -po

3. | Caulk Cover Segments Inspect maximum cledrance lrKEoRSNR, AgggﬁA ke rer3oderd
between each pair of bucket PRC-8ILE9017-2 Dim R SuplmiC | e jo-30-10)
dovetall and radial surface. bk Arpverer asstmnss CHEG s LS00
Inspect clearance between PRC-SILO9017-2 Dim R * KE CRSNRAS03-A o e poe T8 200}
sachdovetall. e 4r ;ucktr g s 7emAcy ANy F0- 3000
Caulk pressure side tenon with A
zero clearance between cover | PRO-SIL88017-a Vis W * /aé Jl=i {Z
and blade. | 2
Caulk suction side dimples 7 /it 1D
with 0.4 mm clearance PRC-8iIL80017-2 Vis W * 7?% - o sl

S TFR PR AL

between cover and blade. N ij

Inspection Requirements Legend:
H - Hold Point

Test Activity  © Vis ~ Visual Inspection

Inspect” by TIC = TIC PM or Englriser

. W - Witness Point

Dim ~ Dimensional
Inspaction

Sup. ~ Labor Supervisor

- Doc - Review documenits

NDT ~ NDT Contractor

R -~ Review Documentation -

: NDT - Non Destructive
 Testing

‘ ¢ - Customer personnal

* . Signature Required » Page: 11 0of 21
) Copyright © 2009
Outage Start Date: Toshiba International
. Corporation.
Other - Specify group Al ;?ghts reserved,
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(
TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading Innovation 5
Wiritten by: TIC INTERMOUTAIN POWER QOutage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revigion Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N Kitaguchi / J.Radish/ ; 2010
Task | Process Description Inspection Activity Control Procedurs / inspection Requirements: Document/ Records
Ho. ’ Support Documents Test H‘ Inspect Signature Complete
: « Activity | TWR | /Bign-off
Penetrant fest caulked tenons N
and dimples, Confirm there s
no soratch marks on caulked , SUBTIC .
tenons, Any scratch marks PRC-SIL88017-2 NDT W e | 1o 2o
shall be removed. Penetrant ~ ey h=1-¢
test cautiked tenons and
dimples by biading technician . s—ﬁ%
Complete quality record and SUBTIC <J 72@%}{&/
record clearance between DIM R & * KF CRSNRA501-B (/0.
covers and blade. _% Dy
NS
o M biade diameter with . Sup/TiC | Dual Flow LSB 7 /=770
4. | Mesasure L-0 blade diameter p;:a;::f ¢ da Dim R Diameter Record %‘ @E"
s -
T stAKE s T Pefet Sy '?%“if/ cuk fe 2 i
FAc S CLrear ﬁ %—‘// 2

Inspection Requirements Legend:

inspect by

H - Hold Point

Test Activity  Vis ~ Visual Inspection

TIC - TIC PM or Engineer

W - Witness Point

Diin — Dimensional
inspection

Sup - Labor Supsrvisor

NOT = NDT Contractor

R = Raview Documentation

. NDT - Non Destructive
Dot - Review documents Testing

: C - Cugtamer personnel

* . Signature Reguired
Cuiage Start Date;

Other ~ Specify group

Page: 12 of 21

Copyright © 2009
Toshiba International
Corporation.

Afl rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading Innovation >»>
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: , Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitaguchi / J.Radish/_ ‘ 2010
Task | Process Déscription inspection Activity “Gontrol Procedure / R Document/ Records
Mo, S g | Support Documents inspection Requirements: Signature Complete
G ' ' ’ v e ‘ Sigioff
Slow Speed Balance ,
DOC000466-05 P
Set up low speed balance DOC000467-05 Doc R Sup |* 7,4/ .
machine per Re co i
instructions. DOCO00468-05 i d’f%
Set Up rotor in siow speed ) . ) . B S
balance maching DOC000466-05 Dim H Sup ‘ iizf/'”
Inspect rofor runouts and
journal condition, Report out . , .
of spacification conditions and DOCO00465-05 Vis H Sup
) raguired corrective measures.
1 Slow Speed Balance
Set up vibration measurement
and data acquisition ;
instrurentation an Easy DOCU00466-05 Vis w Sup *
Balance 2.2 data acquisition
uhit.
Slow Roll rotor prior to balance . N
funs. DOCO00466-05 Vis M Sup
Balance run fimit at pedestal ‘
<0.9 grams-inch perpound of | DOCO00466-05 Dim H Sup | *
rotor,

Inspection Requirements Legend:

© H = Hold Polnt

Test Activity Vig - Visual Inspection

Inspect” by

TG = TIC PM or Engineer

W - Witness Point

Dim — Dimensional
- Inspection

Sup - Labor Supervisor

R ~ Review Documentation

- Doe — Review documents

" NDT - NDT Contracior

" NDT - Non Destructive
- Testing

G —~ Customer personnel

- ¥ - Signature Required
Outage Start Date:

© Other - Specify group

Page: 130721

Copyright © 2008
Toshiba International
Corporation.

All rights reserved.
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TOSHIBA

Leading Innovation 33

INSPECTION AND TEST PLAN

LPB ROTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev: B
Praliminary Approved by: - Revision Diate:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitmguchi / J.Radigh/ 2010
Task | Process Description Inspection Activily Control Procedurs / Dogument / Records
No. Support Documents inspection Requirements: Signature Complete
; , ‘ Sign-off
Fingl Balance acceptance e S
oriteria in compliance with DOCO00466-05 Vis H SupTiC! | . ’751/ / V %
ISO1840/1 standards G 2.5 & RS T
grades. i< 1 - - bt
Lock Balance weights DOC000466-05 Vis H Sup |* S
independent verification of , Supmic/ |, sy - J- -9
locked balance weights. POCa00466-05 Vis w CLK  py- &0
ot s
inspechion Requirements Legend:
H = Hold Point W - Witnass Point R ~ Review Documentation * . Signature Required Page: 14 of 21
Tes-t Agtivity ; V;s ~Visual inspection %?p;cgéigenslonai Doe ~ Review documenits ‘ ?S;{j;gm“ Destructive Qutage Start Date: ggg}; ggh{tlr?ifn%i?a rai
nspect by TIC - TIC PM or Enginear Sup -~ Labor Supenvisor NDT — NDT Contractor G ~ Customer persannel Other — Spectfy group ggrﬁgﬁé’?gée rved.
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TOSHIBA INSPECTION AND TEST PLAN LPB ROTOR
Leading Innovation 25
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 21 October
N.Kitaguchi / J.Radish/ 2010
- Task | Process Description Inspection Activity - Control Procedure / Inspection Requiréments: Document / ‘Record
‘Mo, : ‘ ' Support Documents: e P A : Signature Comel s
v T Test HWR | nspect | ~ompiete
, , ‘ Activity Ly : Slgp-off
Post-outage Walk down
All tooling and equipment /
il Vis W *
demobilized ‘ /i ﬁ r
Tooling and equipment to be
left on site stored per Client Vi W ‘O
direction
Floors swept Vis W * s ,(”
1. Walk down TIC work area Trash removed Vie W ot
Oid blades left with Client Vis W ¥ chfg‘
Emply blade boxes left with k ) .
Client for IPSC1 outage ’ Vis W L
Office trailer locked and one '
set of keys turned over to Vis W vt
IPSC Contract Administrator
i'nspection Réquirerﬁehts Legend: » N ‘
‘ - H=Hold Polnt W - Wiiness Point © R~ Review Documentation * - Signature Required Page: 15 of 24
 TestActivity  Vis - Visual Inspection E";“p‘;' m?;n;eﬁsioﬂal Doc Review documents :'Igs:i;gNon Destrutive  Outage Start Date: : ggg’:{ggahé) ?i fn%?‘:i -
lnspect’by  TIC-TICPMorEngineer  Sup — Labor Supervisor . NDT ~ NDT Contractor € ~ Customer personnel Other — Spacify group - Corporation,

All rights reserved,
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TOSHIBA

Leading Innovation >

INSPECTION AND TEST PLAN

LPC ROTOR

Written by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:
T. Suzuki/D. Haag / C. Klein.
N.Kitaguchi / J.Radish/

LP TURBINE L-0 BLADE REPLACEMENT

{ Outage Date: Oct. 2010 Rev: A

Revision Date:
28 September

2010
Task | Process Description Inspection Activity Control Procedure / Inspection Requirements: Document | Begeords
. . P ” ﬂ & " H . p
No Support Docwments Test | mspect Signature Complete
Activity by Sign-off
Pre-cutage selup
£
Scaffolding and staging set up Vis W Sup/TiC | %?
Rotor Skids staged Vis w | SW/TIC |, %&”
preren 7
Lathe set up Vis W Sﬁc SETOR LR Ly RReXt | CRK
1. Site pre outage walk down - — 1
Tooling on site Vis W SupliC | 45%.?::@;'
e HE TIC Qg
Temporary power Vis W S,h“ /TIGC | % , //;g;"
o . supTic i
Walkways clear Vis w *
y <K
inspaction Requirements Legend:
H - Hold Point W - Withess Point R — Review Documentation ’ * - Signature Required Page: 1 of 20
Test Acivity  Vis ~Visual Inspection :%:ig:};—cg;n;ensional Doc ~ Review documents ¥§Jﬂ o chn Destructive Outage Start Date: ?gg i {é%hfn?e fr?aﬂtgana:
Inspect’ by TIC ~ TIC PM or Engineer Sup -~ Labor Supervisor NDT — NDT Contractor G ~ Customer personnel Other ~ Specify group g;???g;?ffgsemd
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TOSHIBA

Leading Innovation 300

INSPECTION AND TEST PLAN

LPC ROTOR

Written by: TIC

INTERMOUTAIN POWER

Preliminary Approved by
T. Suzuki/D. Haag / C. Klein,
N.Kitaguchi / J. Radigh/

LP TURBINE L-0 BLADE REPLACEMENT

Outage Date: Oct. 2010

Rev: A

Revision Date:
28 September
2010

Task | Process Description inspection Activity Gontrol Procedure / Inspection Requirements: Document/ Records
Mo upport Documents Teat rvam | mspect Signature Cqmplete
Activity by Sign-off
IPSC activities, Rotor NDE, L-0 Dovetail Glass Bead Blast and NDE
Perform before rotor removed % =
1. Soak pins with penetrating oil from turbine fo allow time for Vis H *
oilto penetrate .
With rotor in bearings and ia-a 1o
uncoupled perform rotor runout ) B . =
z Rotor Runout checks before removing rotor Cim H TIC FPC-2014 N 2 2 \‘Vl{i
from machine,
VT and MT rotor periphery NDE H * o
; Degauss rotor after completion . .
3. Rotor Periphery MT of test. Vis H N
Review NDE results NDE * ﬁ\
i %
. Glass Bead Blast L-0 Blade Utilize #6 or 70 Gauge glass . L=

Dovetails

bead media. Vis

Inspection Requirements Legend:

H - Hold Point
Test Activity Vis - Visual Inspection
Inspect” by TIC - TIC PM of Engineer

W — Witness Point

Dim ~ Dimensional
inspection

R — Review Documentation

" NDT = Non Dastructive

Boc — Review documents Testing

Sup ~ Labor Supervisor NOT ~ NDOT Contractor C — Customer personnel

.- Signature Required Page: 2 of 20
. Copyright © 2009
Cutage Start Date: Toshiba international
. Corporation.
Other ~ Specify group All rights reserved.
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TOSHIBA

Leading Innovation 33>

INSPECTION AND TEST PLAN

LPC ROTOR

Whitten by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:
T. Suzuki/D. Haag / C. Klein.

LP TURBINE L-0 BLADE REPLACEMENT

Cutage Date: Oct. 2010

Rev: A

Revision Date:
28 Seplember

N.Kitaguchi / J.Radish/ 2010
Task | Process Description inspection Activity Control Procedure/ gmp@mn Requirements: Document / Records
MNo. Support Documents Signature Complete
© Test HAWIR nspect o
\ Activity by Sign-off
Almen Gauge Test o be G ©
conducted start of each shift to N\“; =i
verify nozzle velocity, -{&ﬁ &
Check nozzle opening for . R =) L
obstruction and check Vis H J&‘)
pressure setting to ensure
desired mixture ratio af start of
each shift.
Provide containment for L-0 2P ETTAANALES RS
wheels. Ensure 100% Vis H * Q&T ZivaeT ‘é”;,ivx wé
cortainmert of blast media Sl O HSRALLIERD
Recover glass bead material Vis H . s A
with vacuum kit. vl v
Glass bead blast TE and GE § N e 2
L-0 wheels and dovetails. Vis w w2 EFr g
Verify all scale, oxides, and 3 BAb
deposits have been removed Vis H %j * R /o
from L-0 Groove profife. 2l FOm20 O
VT and MT TE and GE L-0 N
wheels and dovetails. NDE H &f
5. L-0 MT Inspection Degauss rotor after completion Vis H " M
of test.
Review NDE results NDE W . OM

Inspection Requirements Legent:

H - Hold Point
Test Activity Vis ~ Visual Inspection
nspecfby  TIC - TIC PM or Engineer

W —Witness Point

Dim — Dimensional
Inspection

Sup - Labor Supervisor

Do ~ Review dotuments

NDT — NDT Contraclor

R — Review Documentation

NDT ~ Non Destructive
Testing

G - Customer personne!

* . Signature Regquired
CQutage Start Date:

Other — Specify group

Page: 3of 20
Copyright © 2009
Toshiba Intemnalional
Corporation.

All rights reserved.
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TOSHIBA

Leading Innovation 335

INSPECTION AND TEST PLAN

LPC ROTOR

Viritten by: TIC

INTERMOUTAIN POWER

Preliminary Approved by:

Cutage Date: Oct. 2010

Revi A

Revision Date:

T. Suzuki/D. Haag /C. Klein, LP TURBINE L-0 BLADE REPLACEMENT 28 September
N.Kitaguchi / J.Radish/ 2010
Task | Process Description Inspection Activity Control Procedure / Document/ Records
Ho. Support Documents Inspection Requirements; Bignature Complete
’ Sign-off
Test ~ nspect ’
Activity | TWR | ey
L.P Rotor Bore/Phase Array Inspection Activities (Structural integrity)
f’/ iIc I R
{dentify end for removal f Vis H & *
1. Bore Plug Removal ; ;?}3_4 bl
Remove rotor bore plug Vis H . I B
16~
Inspect rotor bore surface Vis H B - 4;;-7&
Measure rofor bore Dim H [ I gvz:m.)
Hone Rotor Bore Vis H = !“"2@‘5«;
Measure rofor bore Dim H e 5;%"‘% /f
Visual inspection honed bore o C@“‘Me e . TIC |, _L
; ) surface P "" - Soe| Vs W Ao
2, Rotor Bore inspection Do Peo
Parform eddy current and ¥ &,ﬁ,_.
ultrasonic inspection of bore NDE H ‘ m
Clean rotor bore Vis H [ W iy
Review NDE test results NDE wW ﬂc * & ’ 7
§ B s
Determine need for remaining life - IC 1, -
assessment Vis H u X '@C_/
Inspection Requirements Legend:
H -~ Hold Point W - Witness Point R -- Review Documentation * - Signature Required Page: 4 of 20
Test Activity Vis — Visual Inspection - ?}Z}:}gcgérgensionai Doc -~ Review documents ?g;;g gNon Destructive Qutage Start Date: ?ggé’;ih!;zfgf? .
nspect” by TIC - TIC PM of Engineer Sup ~ Labor Supenvisor COther — Specify group Comporatian.

NDT ~ NDT Contractor © — Customer personnel

All rights reserved.
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TOSHIBA

Leading lnnovation 355

iNSPECTlON AND TEST PLAN

LPCROTOR

Written: by: TIC

INTERMOUTAIN POWER

Prefiminary Approved by:
T. Suzuki/D. Haag / C. Klein,
N.Kitaguchi / J.Radish/

LP TURBINE L-0 BLADE REPLACEMENT

Outage Date: Oct. 2010 Rev: A

Revision Date:
28 September

2010
Task | Process Description inspection Aclivity Control Procedure / Document / Records
HNo. Support Documents Inspection Reguirements: Signature Complete
Sign-off
Test Inspect
| Activity | WWR |~ py
Determine disk geometry for - N
each stage Vis H -
Prepare digital drawing of each NG oM EE AT .
stage D'j: NDE H -
. : Automated ultrasonic detection
Rotor Blade attachment o *
inspection L~1, L-2, and L-3 and characterization scan of NDE H g
blade attachments
Review NDE test resufts NOE w w ¥
Determine need for remaining life Vis H O30 )
assessment 4N 8
.. | Machine replacement bore plug.
04" per inch diameter Dim H BEEO -
interference fit. ¢y oS
Kt . Ic |, vh
Ensure correct interference fit Dim R ,
Retor Bore Plug Installation : c oz 73/’: z
FME inspection rotor bore Vis wW & * "
m}%ﬁ‘}é a wle o
Purge rotor bore with m&ﬁe?t. Ic CisK go{}f'i&)
Remove sali traces of moisture Vi W ﬁ * ,
from rotor bore, A/ JO~ETH2d
Inspéction Requirements Legend;
H - Hold Point W —Winess Point R - Review Documentation * - Signature Required Page: 5 of 20
L A N Dim — Dimensional - . NDT ~ Non Destructive . , Copyright @ 2009
Test Activity ’ Vis = Visual Inspection inspection Doc ~ Review documents Testing Qutage Start Da’tg. Toshiba {nt emations!
Inspect’ by TIC ~ TIC PM or Engineer Sup ~ Labor Supervisor NDT — NDT Contractor G ~ Customer personnel Cther - Specify group ggﬁ;ﬁifgéswed
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TOSHIBA

Leading Innovation 39

INSPECTION AND TEST PLAN

LPC ROTOR

Wiritten by: TIC

INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: A
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 28 September
M. Kitaguchi / J.Radish/ 2010
Task | Process Description Inspoction Activity Control Procedure / Document/ Records
No. Support Documents Inspection Requirements: Signature Complete
. Siggneoff
Test Inspect
Activiy | HWR | Ty
Shrink bore plug ensure :
clearance exisis between plug Dim R B * /d? 0’ 1097
and rotor
Install bore plug and clamp in Difn R i . A0 boea )
place
Inspection Requirements Legend:
H — Hold Polnt W Witness Point R ~ Review Documentation * - Signature Required Page: 6 of 20
Test Activity  Vis — Visual Inspection E:;“pe‘c?i;”e“m“a' Doc - Review documents N0 |~ QN?“ Destructive Outage Start Date: Copyight © 2009
Inspect’ by TIC~TIC F;M or Engineer Sup ~Labor Supervisor NDT — NDT Contractor G~ Customer pérsonnel Other — Specify group g;f;f:?sﬁgéewed
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TOSHIBA

Leading Innovation ¥

INSPECTION AND TEST PLAN

LPC ROTOR

Witten by: TG

INTERMOUTAIN POWER

Preliminary Approved by

Qutage Date: Oct, 2010

Rev: B

Revision Date:;

T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N Kitaguchi / J Radishy 2010
Task No. Process Inspection Activity Control Procedure / inspection Requlrements: Document / Records
Description Support Doecuments Test , inspect Signature Complete
‘ Activity | WWIR | ", Sign-off
Blade Removal ~, bl L
Measure L-0 blade Measure blade diameter with ) Dual Flow LSB o
1. diamster ple tape. Dim R Sup/Tic Diameter Record \i}ﬁ/jf \‘L bay 270
Apply Peening hammer fo all KMS 1802 ;
K it Vis W Sup *
pins 16 ensure movement. N Qﬂ}’% :\_)’ (om0
Do not remove the bottom pin. : N
Ensure that bottom pin moves KMS16021-d Vis R Sup i N e ©
For Pins that did not move ‘ LA RS
apply Hitti Gun. Kris16021-d ’Vis R Sup PO U e /\{ [ A
Measure the blade pin after . w
removal, KM 815021 fc Dim R Sup/TiIC | “PC-RE064-¢ . m 2{: lo- 6
; Evaluate the number of pins .

2 Remove Blade Pins on a wheel that did nol move. o e %" .
Dstermine potential nesd for @ ¥ A (1o
machining entire blade row or | KMS18021.d Vis R " {:}\\ s A e 2L WP
apply contingency driling @30
procedurs to pins that did not :
move. v LTI
Adpist the Jig tength for the pin , : . . .
removal. KMS18021-d Vie w Sup X % AL 4o~ TR0
Push the pin with the peening . .
hammer. KMS16021-d Vs w ST .\% S o ~3-0

lnspecﬁon' Reguirernents Legend:
H ~ Hold Point W - Witnhess Point R -~ Review Documentation * . Signature Required Page: 7 of 21
Test Activity  Vis — Visual Inspection E}ig;);cfgéztensionai Doc ~ Review documents ?g;;r: gNon Destructive Outage Start Date; ?gg},ﬁ'f.’g@%ﬁ :?n%??ona ;

Inspect” by

TIC —~ TIC PM or Engineer

Sup - Labor Supervisor NDT — NDT Contractor

- Customar personnel

Other ~ Specify group

Corporation.
All rights réserved,
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TOSHIBA

Leading Innovation 235

INSPECTION AND TEST PLAN

LPC ROTOR

Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Praliminary Approved by . Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N Kitaguehi / J. Radish/ 2010
Task No. = | Process Inspection Activity Control Procedure | inspection Requirements: Document/ Records
Description Support Documents Test ; inspect Signature Complete
Activity | HWR 4 Sign-off
Once the pin starts moving,
use the appropriate length BN (SR=an N RN
“removal” pin and keep hitting Vis W Sup *
the pin face with the peening
hammer, **é%-gy
Separate shroud block with
weglgre : Vis W Sup N m NI (o =27%~10
Gut suction side dimples with o
3. Remove shrouds out o tool. Vi w Sup i % N~ 1o-2m3-10
Gut shroud blocks with cut off .
tool Vis w Sup m AW 1e-23~70
Remove blades and Remove old blades and neatly "
4. store stors in IPSC provided érates. Vis w Sup 5{7}’3‘}{( (O =22l

inspection Requirements Legend:
M - Haold Point

Test Activity Vis - Visuat inspection

inspect” by TIG « TIC PM or Engineer

W - Witness Point

Dim = Dimensional
Inspection

Sup ~ Labor Supendsor

R - Review Documentation

Doe — Review documents

NDT - NDT Contractor

NDT - Non Destructive
Testing

C - Customer personnet

* - Sighature Required

Qutage Start Date:

Other - Specly group

Page; Bof 21

Copyright © 2009
Toshibs International

Comporation.
All rights reserved.
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Inspect" by

TIC -~ TIC PM or Englneer

Bup ~ Labor Supervisor NDT -~ NDT Contractor C - Customer personnel

Other - Specify group

TOSHIBA INSPECTION AND TEST PLAN LPC ROTOR
Leading Innovation 235
Written by: TIC INTERMOUTAIN POWER Qutage Date: Oct. 2010 Rev: B
Preliminary Approved by: ‘ Revision Date:
T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J Radish/ ; . , 2010
Task | Process Description inspection Activity ‘Control Procedure / inspection Reguirements: Document / Records
No. Support Documents Test H!wm inspect Signature Complete
. = Activity ‘ by : Sign-off
Mew Blade Assoembly
Assemble new blades onto Sk B Bt
whesel using temporary pins.
inner racdial femporary pin is . .
inserted from the inlet sids of PRC SiL99004-a Vis R Sup *
the wheel and the outer radial
temporary pin is inserted from
the outlet side of the wheel, . ;}%{S
Assemble the blade cover ) , . S s Ry e ©
piece and sleeve. PRC 3iL99004-a Vis R BupTIC . 4\7@? Car joo zud
After temporary pins are W o~
instailed, insert 0.07mm shim . : .
1. | Install Blades batween the assembled blade | | 1C o/-99004-a Vis R Sup/TIC Chr Jo30-2e0
and the adjacent pinned blade. -W
- - [y Lo
Check the tongue contact PRC SIL38004-a Vis R Sup/TiC | * . m AN S
o ¢ om0~ O
Check the open pin hole éi e E;" 2o
conpentricity. (Blade radial PRC SILS9004-a Vis R Bupmic | * o JorZe
check is not required) 3 : E
Quick check clearance of *KFCRSNRAS03-A | D [o-m0~9
cover segment, slesve and PRC SIL99004-a Dim R Sup/TIC | KF CRSNRASO1-B  jyc jo-z0-Tud
blades. KF CRSNRA B02-C
inspection Requirements Legénd: ‘ ,
' H — Hold Point - W - Witness Polnt R - Review Doctmentation » * - Signature Required Page: 8 of 21
Test Activity Vis ~ Visual inspection ?éﬁgcg{;{genswna! Dot —~ Review documents : ?g%;g”‘z’“ Destructive Outage Start Date: ggfﬁ gghfngigzi%na /
‘ ‘ Corporstion,

All rights reserved.
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TOSHIBA

Leading Innovation 33>

INSPECTION AND TEST PLAN

LPC ROTOR

1 Written by: TIC

INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: 8
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Kiein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J. Radish/ ; 2010
"~ Task | Process Description inspection Activity Gontrol Procedure / inspection Requirements: Document / Rocords
o, Support Documsnts Test HwiR | nspect Signature Complete
: Activity by Sign-off
Ream the open hole (zero
reaming and oversize .
reaming) with the hand-held | Frie S-o%016-a A R Sup =]
prgumalic dril, %’B}
Use machine ofl or coolant for
lubrication
Lubrication to contain less PRC SIL99016-a H R Su . 5
than 1 PPM suffur and be P
chiorine free.
Axs |,
Qanog the hets of any BUITS OF | pRC $IL99016-2 H w sup | * TS )é =
2. | Install Pins ~
Insert the new blade pins in !
the middle position first. Use
Lubrication ¢il GS RUB 108, PRC SILS8016-a H w Sup * 5
Castor Olf or squivalent on
final pins ¥ too hard to insert. “ .
Ramove boltom temporary
pins and repeat first step of PRC $IL99016-a H w Swp " 6
Task 2 with final pirs. \mg .
Remove top temporaly ping .
and repeat first step of Task 2 | PRC SIL8BD16-a H W Bup * j/
with final pins. N m /)
Complete pinning quality , ! . : 1
tetord, Maseure pin diameter, | PRC SIL#01-2 Dim R | Supmic | PC60B4C @%/g o ;é%
_ Inspection Requirements Legend:
H ~ Hold Point W - Witness Point R - Review Documentation * - Signature Required

. Test Activity  Vis ~ Visual Inspettion

Inspect” by TIC ~ TIC PM or Enginesr

Dim - Dimensionat . NDT - Non Destructive
Inspection Dot — Review documents Testing
Sup ~ Labor Supervisor NDT - NDT Contractor C ~ Customer personne!

Page: 10 of 21

P Copyright © 2009
Outage Start Date: Toshiba internationa
N Corporation.
Other ~ Specify group Al rights reserved,

s
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Preliminary Approved by:

TOSHIBA INSPECTION AND TEST PLAN LPC ROTOR
Leading Innovation 3350
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 | Rev: B

Revision Date;

T. Suzuki/D. Haag / C. Klein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguehi / J Radish/ 2010
Task | Process Description inspaction Activity Control Procedure / inspaction Reguirements: Document / Records
No. : : Suppqrt Documents Test arwm | inspect Signature Complete
Activity by Signioff

Caulking of the inlet side of the y L pl-et-t ©
cover requires manual support ;
applied at the oullet side of the | PRC-8ILS9017-2 Vis H Sup *
blade cover by a jig and steel
bar tool and hydraulic jack. N d(/}}/g‘
Check clearance between PRC-SIL99017-a ) ~Lgt-ut o
each cover segment and Assembling drawing Dim R Sup/TIC | * KF CRSNRABD-B - ‘
bucket tip. ’ (document humber TBD) . \’/\’7@ AN I
inspact clearancs between ! ) j . ) S Lol ©
sle8ve and bOSSHNT AT gyeKeT ﬁ%r}}'ggow‘a Oimn R KF CRSNRMO?%% %t%iq g .

3. | Cauk Cover Segmenis Inspect maximum clegrance * KF—G%NW%S‘;\ T tL -t
between each pair of bucket PRC-SILOS017-a Dim R P PR F gL O
dovetail and radial surface. po fod Ko ciest agerdt? Cor o3 IR0 . 6%}&55’
Inspect clearance between . : . : ] e BT
each dovetailnsnF AT Q“WM;:’FE%SH.QQG‘I? # Dim R - *KF CRSNF!‘.MS{JS\A3 E ; ’
Caulk pressure side tenon with ' SISIPIN
zero clearance between cover | PRC-SIL98017-2 Vis w » Sh AL
and blade. R Dy A O
Caulk suction side dimples ' JN G2 e
with 0.4 mm clearance PRC-SIL88017-8 Vis W * TV v
between cover and blade. \m L J{,g{}

- Inspect” by

inspection Requirerments Legend:
: H - Hold Point
Vis ~ Visual inspection

Test Activity

TIC - TIC PM or Enginesr

W - Witness Point

Dim -~ Dimensional
Inspection

Sup - Labor Supervisor

Dot — Review documents

NDT ~ NOT Contractor

" R ~ Review Documentation .

NOT —'N(m Destructive
Tesling

G- Customer personng!

* - Signature Required

Cutage Start Date:

{Other ~ Specify group

Page: 11 of 21

Copyright © 2009
Toshiba infernational
Corporation.

All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPC ROTOR
Leading Innovation 323
Writter by: TIC INTERMOUTAIN POWER Quiage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revision Date;
T. Suzuki/D. Haag / C. Kiein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J. Radish/ 2010
Task ! Process Des‘cription inspection Activity Conidrol Procedure ‘ inspgctio'n Requlrements: Document / Records
No. : - Support Documents Test Inspect Signature Complete
Activity | HWR by Sign-off
Penetrant test caulked tenons gz ull
and dimples. Confirm there is enk p¥4
no seratch marks on caulked - - ?z . s
tenons. Any scratch marks PRC-SIL89017-a NDT w * ?’? / ;:y / &3
shall be removed, Penetrant N je -o-t
test caulked fenons and .
dimples by blading technician oy
Complete quality record and Sun/TIC o pak Fref-roip
record clearance between DIM R T % * KF CRSNRASOT-B |\ « j@-¢ =IO
covers and biade, :
" Measure blade diameter with . - Dual Flow LB I 442030
4. | Measure L.-0 blade diameter pie taps. Dim R Diameter Record N . U
3{’/@ L A
~ - - /- B (O
5 L [Lhss &Acdsilx ufrne ~—>£’f -
STARKE (ST ps W Sy My e 117 2o

Inspection Requirements Legend:

_ H = Hold Point
Test Activily  Vis ~ Visual Inspection
Inspect"by . TIC ~TIC PM or Engineer

W - Witness Point

Dim - Dimensional
inspection

R — Review Documentation

NDT - an Destructive

© Dot - Review dacumems Tasting

Sup - Labor Supervisor NDT = NDT Contractor

C — Cusfomer personne!

* . Signature Required

Page: 12 of 21

! Copyright © 2009

Outage Start Date: Toshiba International
. Corporation.

Other - Specify group All rights reserved.
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TOSHIBA INSPECTION AND TEST PLAN LPC ROTOR
Leading Innovation 335
Written by: TIC INTERMOUTAIN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Kiein. LP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/ , 2010
task | Process Desoription Inspection Activity Control Procedure | _ Document/ Records
MNo. Support Documents Inspection Reqguirements: Signature Complste
‘ . : Slgn-off
Siow Speed Balance ’ «
DOCO00466-05 21
Set up low speed balance DOCH00487-05 Doc =4 Sup * d‘&&
rhachine psr ReGENco :
ingtructions. DOCO00468-05 )
Set Up rotor in slow speed . . M .
balance machine DOC000468-05 Dim H Sup P T
Inspect rotor runouts and (ﬁn@
joumal condition, Report out ; . \
of specification conditions and DOC000466-05 Vis H Sup

required corrective measures,
1 Slow Speed Balance I 5

Set up vibration measurement , "
and data acquigition :

instrumentation an Easy BOCHOD466-05 Vis W Sup | *
Balance 2.2 data scquisition
unit. "
Slow Roll rotor prior to balance . : . . 4
Sow DOC000466-05 Vis H Sup Heol l;.,
Balance run limit at pedestal o L7 Wtb)!’*\
<0.9 grams-inch per pound of | DOCO00468-05 Dim H Sup * , .
rotor. LLC. LPC
; ins;ﬁection Requirements Legend: ‘ :
H - Hold Point W~ Witness Point R - Review Documentation * . Signature Reguired Page: 13 of 21
 TestActvity  Vis - Visual Inspection ﬁg;cgén;ensma! Dog ~ Review dotumants ?g{;ggm“ Destructive Outage Start Date: ?gg& f;ihfn?ef:a iigona ,

Inspect"by TIC ~ TIC PM or Enginesr Sup - Labor Supervisor NDT - NDT Contractor . € — Cusiomer personnel Othar - Specify group gi?i?;fi;fsﬁf:s'ewad
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TOSHIBA INSPECTION AND TEST PLAN LPC ROTOR
Leading Innovation »5
| Written by: TIC INTE’RMOUTNN POWER Outage Date: Oct. 2010 Rev: B
Preliminary Approved by: Revision Date:
T. Suzuki/D. Haag / C. Kiein, LPT -0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/ URBINE L-0 A 2040
Task | Process Description Inspection Activity Control Procedure / , Document / - Records
No. ~ : R Support Documents Inspection Requirements: Signature Cs(;mpleftfe
, ; : ‘ 3ign-o
ggaéii!%a!ame accaptancs - - I/fi / v@%% 7
& in compliarice with DOG i S ) ’
1501 840/1 standards G285 | 000466-05 Vis H L m CHE  jraz-reth
grades. ; N i
Lock Batance weights DOC000466-05 Vis H Sup ‘ﬁ%’ NIESS
independent verification of ~ Sup/TiC/ W e 177 9200
locked balance weights, DOCo04sE-06 vis W m
} L4
Inapection Requirements Legend:
H = Hold Point | W Witnaes Paint R - Review Documentation * . Signature Required Page: 14 of 21
, N * Dim - Dirnanei - ruct ight © 2009
TestActivlty  Vis - Visual inspaction : mwgéi‘eﬂm“a‘ ot = Review documents o1 — Non Destructive Outage Start Date: ?ggﬁ;g international
' : o tion.
- Inspect by TIC - TIC PM-or Enginesr  Sup - Labor Supervisor NDT - NDT Contractor C - Custoiner personnal Other - Specify group A?ﬁg;?;?gsema
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INSPECTION AND TEST PLAN LPC ROTOR

9L18L0LdlI

Written by: TIC INTERMOUTAIN POWER QOutage Date: Oct. 2010 Rev: B
Prelimingry Approved by: Revision Dats:
T Suzuki/D. Haag / C, Kiein. PP TURBINE L-0 BLADE REPLACEMENT 22 October
N.Kitaguchi / J.Radish/ 2010
Task | Process Description inspection Activity Control Procedure / inspection Requirements: Diocument ] Records
No, Support Documents Signature Complete
Tost Hwr | Inspect P
: Activity by Sign-off
Post-outage Walk down //
All tooling and equipment . / cHly
demobilized Vis w )\;& ¢ D7)
Tooling and eguipment to be / P / i "
ieft on site stored per Client Vis W A A
direction L
] . F e
Floors swept Vis W SupTiC # . ' K
i .
i Walk down TIC work area Trash removed Vis W S/% ) ﬁéj é bi<
Fa S
Old blades left with Client Vis wo | Sedie ‘ é el
A sl
Empty blade boxes left with X Bup/TIC £ A T epx
Clignt for IPSC1 outage Vis W m M -
Office trailer locked and one
set of keys tumed over to Vis W S;upm(? ,Z’ ﬁ L 5
PSC Contract Adrmiristrator L K @,3
S i
&
Inspection Requirements Legend:
b = Hold Point W - Withess Point R — Review Documentation * . Signature Required Page: 16 of 21
TestActivity  Vis - Visusi inspaction P;;;d?;rgansianai Doc — Review dosuments ?&2&”"” Destructive Outage Start Date: ?gﬁéﬁi”éﬁﬁ,ﬁin o
tnspect by TIC ~ TIC PM or Engineer  Sup - Labor Supervisor NDT ~ NDT Contractor C ~ Customer personnel Other — Specify group gf??;f;’gfggs'erved.



MEMORANDUM

INTERMOUNTAIN POWER SERVICE CORPORATION

TO: George W. Cross Page 1 of 1.
FROM: Jon P, Christensen
DATE: October 8, 2009

SUBJECT: Recommendation to Award LP Turbine LSB Replacement Contract to Toshiba
Corp.

We are recommending the award of the contract for LP Turbine Last Stage Buckets (LSB) to
Toshiba Corp. Our recommendation is based upon the following points:

® Toshiba is the low bidder. Their bid of $10 million is $1.5 million lower than the next
bidder, MD&A, and $2 million below the budgeted amount for this project. Please refer
to the attached evaluation sheet to see the comparisons between the bidders.

. The Toshiba replacement LSB’s are very similar to the buckets currently installed on our
machines. Toshiba started in the turbine indusiry as a GE licensee, but has since
branched out and improved on the original GE design. Both GE and Toshiba proposed
LSB’s manufactured in Japan at the same Toshiba - GE joint owned facility. They have
more original installations and retrofits of these size class buckets than any other non-
OEM provider.

. Rotor torsional-lateral resonant vibration concerns with non-OEM LSB’s are minimized
by installing the Toshiba design. As mentioned above, the Toshiba LSB design is very
close to the installed LSB’s and should not change any of the sub-synchronous resonant
vibration frequencies. Toshiba has also agreed to provide a torsional-lateral vibration
study to show the effect of their LSB’s on the sub-synchronous resonant vibration
nodes.

We met with Toshiba on October 2, 2009 and they demonstrated, to our satisfaction, that they
have the resources to install the LSB’s per the schedule specified in the contract. Toshiba
recently acquired ReGenco fo do all of their domestic repairs and retrofits. ReGenco personnel
have been trained and have successfully completed several bucket replacements on LP
turbines of this size class.

Toshiba/ReGenco provided a very aggressive installation schedule that is two days shorter than
the contract requirements. Their liquidated damages and bonus proposals are reasonable,
considering the installation schedule they are proposing.

There are some commercial issues with the Toshiba proposal that we will need to negotiate and
which could take some time to complete.

If you agree with our recommendation, please sign the attached Bid Transmittal and forward it
to Ralph Newberry in Purchasing.

DS/JKH:jm]

Attachmenis

IP7018117



INTERMOQUNTHIN P

MNovember 2, 20008

Mr. Chris Bernard, Director, STG Retrofits

Toshiba international Corporation - Power Systems Division
6 Dickinson Drive, Bldg 300, STE 2

Chadds Ford, PA 19317

Letier of Intent 1o Award Contract 10-45808
LP Turbine Last Stage Bucket Replacement

Dear Mr. Bernard:

IPSC has approval to award the above referenced Contract to Toshiba International
Corporation. Please note that the Contract number will be 10-45808. The Contract Documents
have been changed to reflect the correct contract number.

This Contract shall be awarded upon final agreement between the two parties regarding all of
the Commercial, Technical and Payment terms which shall become part of the final Contract

Documenis.

In an effort to prevent any further delays on this project, IPSC is sending this "Letter of Intent”
as a precursor to the formal Contract. IPSC anticipates that Toshiba International Corporation
will begin preparation for this project immediately.

The formal Contract shall be forwarded for signature within seven (7) to ten (10) working days.
If you have any questions regarding this matter, please contact Dave Spence at (435)864-6449
or Ralph Newberry at (435)864-6544.

%d%ﬂm 4 G

George W. Cross
President and Chief Operations Officer

RCN:sc

oo George W. Cross
Jon Christensen
Jerry Hintze

{Dave Spence
Contract File

auG Went Brush Welbnan Hoad, Ualla, Liah 34000 D laiephany (000 5804404 7 pa L1300 B8-0070 71 od LD @7 Qoans7y
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INTERMOUNTRIN POLWIER fSéﬁVKé CORPORATION

December 8, 2009

Mr. Chris Bemard, Director, 5TG Refrofits

Toshiba International Corporation - Power Systems Division
8 Dickinson Drive, Bldg 300, §TE 2

Chadds Ford, PA 18317

Re: Revised Letter of intent to Award Condract 10-45808
LP Turbine Last Siage Bucket Replacement

Dear Mr. Bernard:

intermountain Power Service Corporation (IPSC) hereby agrees o purchase and directs Toshiba i
international Corporation (TIC) to commence work on the two unit package of LP Turbine Last Stage i
Buckets as identified in TIC's proposal No. SPS-GMI-GNRL-0117, dated September 14, 2008, subject :
to the terms described in this Letier of Commitment Agreement (LOC Agreement).

The terms and conditions of this LOC agreement in order of precedence are:

1. Those described hereunder.

2. TiC's proposal No. SPS-GMI-GNRL-0117, dated September 14, 2008

3. The Terms and Conditions contained in Section 1 of the Proposal as may be modified by mutual
agreement bebween IPSC and TIC.

All terms combined constitute the LOC Agreement and this LOC Agreement shall remain in full force
and effect until such time the parlies’ have executed a formal Contract, which shall supersede this LOC
Agreement. Target date for completion of such document is January 15, 2010. If a formal Contract is
not executed on or before February 15, 2010, IPSC will pay TIC Termination Charges according fo the
Cancellation Schedule contained on Page 4 of the Commercial Section of the Proposal unless this LOC
Agreement is extended by mutual agreement.

IPSC agrees 1o make payments per the Payment Schedule, Section 2.4 on Page 3 of the Commercial
Section of the Proposal.

The date of the parties’ agresment for purposes of the Payment and Termination Schedules shall be
December 1, 2009,

Acknowledge your acceptance of this LOC Agreement by signing below and retuming the signed
document.

A’\’P&t_ Fore GWC DEc 8, 2009

W. Cross Date
ent and Chief Operations Officer

o b N,

TIC Authorized Representative Date
HIROSH [ fcAsA &L
JKH:jmj_

SensVvp b &

50 Wast Brush Waliman Boad, Delta, Utah 84624 / Telephone: (435) 8644414 7 FAX: (435} B64-6670 / Fedd. LD, #87-0388573 i

IP7018119



TOSHIBA

TOBFHIEBLA INTERMNATIONML COBRPORFATHIN

Power Systems Division
101 Montgomery St., 23rd Floor
Ban Francisco, CA 94104

Net 30 days by T/T
Remiltance

INVOICE |SFI-4301

DATE August 20, 2010

Generaling Station

Delta, Utah 84624-8546

Intermountain Power Service Corporation

850 West Brush, Weliman Road

Intermountain Unils 162

LSB Replacement L8B's

DDP Jobsite per Inco terms 2000 for

lntermounta n Umts 1&2 LSB Replacement
To provide the two unit packags of LP Turbine Last
Stage Buckets as idenlified in TIC's proposal No.
SPS-GMI-GNRL-0117
Unit 2: Fingl Contract Price: US§5‘01 2,500.00*
*including $17,000 of the agreed acceleration charge
4 65% Upon replacement parts shipment from Yokohama, Japan Y $3,258,125.00
65% x $5,012,500,00 = $3,258,125.00
Tax Rate 5.85%
Tax Amount $193,858.44
SUBTOTAL: $3,451,983.44
2 Adjustment due 1o the incresse in the final Contract amount N $2,550.00
LOC payment of 15% based on §4,995,600.00:  §749,325.00
LOC payment of 15% based on $5,012,500.00;  $761,875.00
The amount has not been Invoiced (Difference) : $2,660.00
Attachments: Bill of Lading, Packing List
Note: TAX: Sales Tax 5.95%
TOTAL UBS§3,454,833.44

HBANK OF AMERICA

1855 Grant Street

Concord, CA 84520, USA
ABARD2B0-0850-3

Beneficiary: Toshiba International Corp
SHAcol, # 1233-4-07050

Authorized: %‘:}%—’

Esfer Wagidlow - VP Finance & Genera) Alfalrs

THE EXPORTATION FROM THE UNITED STATES OF THE PRODUCTS, commaodities or technical data sold, furmnished or delivered to your firm by Toshiba Internationa!
Corporation and the re-axporiation of such items from any olher country may be prohibited or restrictsd under U.S. Federal Laws and Regulations. Accardingly, no
exporiation of such products, commodities or technical data from the United States and no re-exportalion thereo! from any other country shall be permitted, except in

accordance with U.S. law.

Please remit your payment by wire transfer o the above bank account, For chack remittance, please mall vour check to Toshiba International Carporation 101 Mantgomery

ST 23rd FL, San Francisco, CA 84104,

IP7018120




{¥F arwarding Agent}

"SH:BAURA 1-CHOME. MINATO-KU,
58001, JAPAN

e
UTOGJPN1008018

INTERNATIONAL GORRORATION

MERY STREET 23RD FLOOR

GO, CALIFORNIA:94104

WY SHEPHARD / MS. MARIKO YOUNG'
wsssv FAX 415~403-5622

g GONSIQ&:EE

TICS AMERICA INC,
‘BLYD, IRVINE, GA 92618
: TAKESHI GOME/ MR; ALEX HIDALGO
4614408 FAX : 043-859~1298 #et ’
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2396 EAST PAGIFIGA PLAGE. SUITE 200.
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T Contalners .
3 or Pkes

'1;!$MA’.‘-JA’PAN

']

AL 0 Rl 04 B L e e W s 0 s g 00
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(T 11”R\{$ CONTINUED ON BACK HERE: ﬂ} } X
DIFFA MODEL TORM  (ahwen

IP7018121




TOSHIBA osveacomronranon prnopasorrice

1-1,SHIBAURA. 1-CHOME, MINATO-KU, TOKYO 105-8001, JAPAN
FACSIMILE (03)5444-9197. TELEX 22587
PHONE. TOKYO(03)3457-3678

INVOICE NO.15A52ZIL TOKYO JUL. 14, 2010
{M246152) SHIPPING MARKS & Nos
Accountee:
TOSHIBA INTERNATIONAL CORPORATION
101 MONTGOMERY STREET, 23RD FLOOR
SAN FRANCISCO, CA 94104 USA
PHONE : 415-403-5637 FAX:415403-5622
Shipped to:
AS PER ATTACHED SHEET
Shipped by: V. 020 |From
APL ATLANTA YOKOHAMA, JAPAN
To:
SALT LAKE CITY, UT, U.S.A,
Sailing on or about: Payment terms:
AUG. 15, 2010 T/T REMITTANCE
No. of package | Description of goods | Quantty | NW | GMW - | -MMENT
o (KGS) (KGS) (M3)
INTERMOUNTAIN GENERATING STATION UNIT 2
-0 BLADE 1L0T 7,990.0  11,070.0 26.138
DETAILS ARE AS PER ATTACHED SHEET(B)-
TOTAL : TWELVE (12) CASES ONLY 7,980.0 11,070.0 26.138

COUNTRY OF ORIGIN : JAPAN

TOSHIBA CORPORATION

AUTHORIZED SIGNATORY

IP7018122




=SHIPPING MARK=

CONTRACTOR : TOSHIBA INTERNATIONAL CORPORATION
NAME OF PROJECT : INTERMOUNTAIN UNIT 2
CONTRACT NO. : SFP-2410 R1
DESCRIPTION OF GOODS : LAST STAGE BLADE
SUPPLIER : TOSHIBA CORPORATION
COUNTRY OF ORIGIN : JAPAN
DESTINATION : US PORT
CASE NO. : INT2-TSB-T-001 / 010, 013, 014
NETWEIGHT: KGS{  LBS)
GROSSWEIGHT: KGS(  LBS)
DIMENSION: X X CM

X X FT)
VOLUME : M3 ( FT3)
MADE IN JAPAN
TOSHIBA CORPORATION

IP7018123




Packing Summary List

Case Descriplion Package Dimensions {om) Mment NAY G FT
ho. Oty Style |3 W H 3 kas hgs
HINT2-TSB-T-00%_|L-0 AT BKT BLD 4 CASE | 170 12| 1261 2309 7200 0000} 2398
[INT2-TSB-T-002 _ L-D AT BKT BLD 1 CASE | 170] #12] 126] 23091 7200| 10000] 2309
fINT2.T$B-T-003__|L-0 BT BKT BLD 4 CASE | 70| 12| 28] 2308, 7200 40000 2399
HNT2-TSB-T-004 {10 BT BKT BLD 1 CASE | 70| 112] we| 23981 7200 10000] 2300
IINT2.T8B-T-005 {10 CT BKT BLD 1 CASE | 70| 12| 428} 230891 7200 10000 2399
INT2-TSB-T-008  {1-0 CT BKT BLD 1 CASE | 170| 12| 26| 2398] 7200 40000 2359
HINT2-TSB-T-007_ 1L-0 AG BKT BLD 1 CASE | 170 112] 4261 2399 7200 10000) 2388
INT2-TSB-T-008  1-0 AG BKT BLD 1 CASE | 470! 112 128| 2390, 7200 40000| 2398
INTZ-TSB-T-08  1L-0 BG BKT BLO 1 CASE | 70| 1120 128 2339| 7200 1.0000 2.3@
INT2-TSB-T-010 L0 BG BKT BLD 1 CASE | 170 112] 128 2399] 7200 10000 2309
INTZ-TSB-T-013 _ [L-0 BKT BLD T-SIDE(SAMPLE) 1 CASE | 105] 70| 39 0,287 50,0 90.0| 0287
INT2-TSB-T-014  |BKT BLD PARTS 1 CASE | 182 142] 72 1.861 7400 | 9800 1861
12 | CASES 26,138 | 79900 | 11,0700 26138

IP7018124




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING.1-1.SHIBAURA 1-CHOME,

MINATO-KU,TOKYO 105JAPAN

PHONE:TOKYO(03)3457-2416

CABLE:TOSHIBA TOKYO

TELEX:J22587 (TOSHIBA)
FACSIMILE:TOKYO(03)3457-4792 Page 1

Customer : USA INTERMOUNTAIN POWER SERVICE (XUINZ)
PACKING LIST
Works: KETHIN PRODUCT OPERATIONS |Msnufacturing No. M246152 Date: JuL, 1, 2010
Case No. INT2-TSB-T-001 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X 112 X 126 CM
Cross Waight: 1,000 KGS Dimension: 5.6 X 3.7 X 4.1 FT
{Net Weight: i, 687 LBS M'ment: 2.399 M3
Gross Waight: 2,208 LBS M ment: 84,719 FI3
ftem Neo. Description Cluantity Remarks
CAY0101 L-0 BLADE
SZ-0001  L-0 AT BKT BLD 44 PCE
-~ CONCLUDED ~

IP7018125




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1-1,8HIBAURA 1-CHOME,

MINATO-KUTOKYD 105 APAN

PHONETOKYOLO3)3457-2416
CABLETOSHIBA TOKYO
TELEX:J22587 (TOSHIBA}
FACSIMILE:TOKYG(03)34571-4792 Page 1

Customer : USA INTERMOUNTAIN POWER SERVICE (XUIN2)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS |Menufacturing No. M246152 Date: JUL. 1, 2010
Case No. INT2-TSB-T-002 Packing Style: CASE Invoice No.
Net Waight: 720 KGS Dimension: 170 X 112 X 126 CM
Gross Weight: 1,000 KGS Dimension: 5.8 X 37 X 4.1 FT
Net Weight: 1, 587 LBS M’'ment: 2.39% M3
Gross Weight: 2, 206 LBS M'ment: 84,719 FT3
Item No. Description Quantity Remarks
CAVO10L L-0 BLADE
52-00801  L~0 AT BKT BLD 44 PCE
~ CONCLUDED ~

IP7018126



TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING 1-1,SHIBAURA 1-CHOME,

PHONE: TOKYO(03)3457~2418
CABLETOSHIBA TOKYO
TELEX:J22587 (TOSHIBA)

MINATO-KILTOKYD 105, JAPAN FACSIMILE:TOKYD(03)3457-4792 Page 1
Customer : USA INTERMOUNTAIN POWER SERVICE (XUIN}
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS |Manufscturing No. M246152 Date: JUL. 1, 2010
Case No. INTZ-TSB-T-003 Packing Style: CASE Invoice No.
Net Waight: 720 KGS Dimension: 170 X 112 X 126 CM
Gross Weight: 1, 000 KGS Dimension: 5.6 X 3.7 X 4.1 FT
MNet Weight: 1, 687 LBS 1 ment: 2.399 M3
Gross Weight: 2,208 LBS M ment: 84,719 FT3
Item No. Description Quantity Remarks
CAVD101 L~0 BLADE
5Z-0003  L-0 BT BKT BLD 44 PCE
- CONCLUDED -

IP7018127



TOS

HIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING.1-1.SHIBAURA 1-CHOME,

MINATO-KUTOKYO 105,JAPAN
USA INTERMOUNTAIN POWER SERVICE

Customer :

PHONETOKYO{03)3457-2416

GABLETOSHIBA TOKYD
TELEXnJ22887 (TOSHIBA)

FACSIMILE-TOKYO(D3)3457-4792

(XUINZ)

Page 1

PACKING LIST

Works: KEIHIN PRODUCT OPERATIONS |Manufscturing No, M246152 Date: JUL. 1, 2010
Case No. INT2-TSB-T-004 Packing Style: CASE Involce No,
INet Weight: 720 KGS Dimension: 170 X 112 X 126 CM
foross weight: 1,000  KGS Dimension: 5.6 X 3.7 X 4.1 BT
Net Weight: 1,587 LBS M’ment: 2.380 M3
Gross Weight: 2, 205 LBS M'ment: 84.719 FT3
[tem No. Description Cluantity Remarks
CAVO101 L~0 BLADE
SZ-0003 L~0 BT BKT BLD 44 PCE

- CONCLUDED -

IP7018128




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING.1-1.5HIBAURA 1-CHOME,

PHONE:TOKYO[03)3467-2418
GABLETOSHIBA TORYO
TELEX:.J22587 (TOSHIBA)

MINATO-KU TOKYC 105JAPAN FACSIMILETOKYO(02)3457-4792 Page 1
Customer : USA INTERMOUNTAIN POWER SERVICE {XUINZ)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS Menufacturing No. M246152 Date: JL. 1, 2010
Case No. INTZ-TSB-T-006 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X 112 X 126 CH
Gross Weight: 1, 000 RGS Dimension: 56 X 3.7 % 41 BT
Net Weight: 1, BBY LBS M'ment; 2.38% M3
Gross Weight: 2, 205 LBS M'ment: B4.719 FI3
ftem No. Description Quantity Remarks
CAYO101 L-0 BLADE
SZ-0005  L-0 CT BKT BLD 44 PCE
~ CONCLUDED -

IP7018129



TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING.1-1.SHIBAURA 1-CHOME,

MINATO-KU,TOKYO 105,JAPAN

PHONETOKYO(03)3457-2416
CABLE:TOSHIBA TOKYO
TELEXnJ22587 {TOSHIBA)

FACSIMILE:TOKYO{03)3457-4792 Page 1

Customer : USA INTERMOUNTAIN POWER SERVICE (XuInz)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS Manufacturing No. M24615%2 Date: JOL. 1, 2010
Caze No. INT2-TSB-T-008 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X% 112 X 1286 CH
Grogs Weight: 1,000 EGS Dimension: 5.6 X 3.7 X 4.1 FT
fNet Weight; 1,687  LBS M’ment: 2.399 M3
foross Weight: 2,206 LBS M ment: 84.719 FI3
Item No. Description Quantity Remarks
CAVG101 L~0 BLADE
SZ-0005 -0 CT BKT BLD 44 PCE
- CONCLUDED ~

IP7018130



TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1~1,SHIBAURA 1-CHOME,

PHONE:TOKYO(03)3457-2416
CABLETOSHIBA TOKYO
TELEX:J22587 (TOSHIBA}

MINATO-KUTOKYO 105.JAPAN FACSIMILE: TOKYO{03)3457-4792 Page 1
Customer : USA INTERMOUNTAIN POWER SERVICE {XUINZ)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS Manufacturing No. M246152 Date: JUL., 7, 2010
Case No. INTZ-TSR-T-007 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X 112 % 126 CM
Gross Weight: 1, 600 KGS Dimension: 5.6 X 37 ¥ 41 FT
Net Weight: 1, BB7 LB% M’'ment: 2.399 M3
E‘I‘OSS Weight: 2,205 LBS M ment: 84.719 F13
Item No. Description Quantity Remarks
CAVO101 L-0 BLADE
SZ-0002  L~0 AG BKT BLD 44 PCE
- CONCLUDED -

IP7018131




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING1~1,SHIBAURA 1-CHOME,

PHONE:TOKYO(03)3457-2416
CABLE:TOSHIBA TOKYD
TELEX:J22687 (TOSHIBA)

MINATO-KUTOKYD 105 JAPAN FACSIMILE:TOKYD{03)3457-4792 Page 1
Customer : USA INTERMOUNTAIN POWER SERVICE (¥UIN2}
PACKING LIST
Works: EKETHIN PRODUCT OPERATIONS [Menufacturing No. 42486152 Date: JOL. 7, 2010
Case No. INTZ2-TSB-T-008 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X 112 X 126 CH
Gross Weight: 1,000 KGS Dimension: 5.6 X 3.7 % 4.1 FT
Net Weight: 1,687 LBS M’ ment: 2.398 M3
Gross Weight: 2,205 LBS M ment: 84,719 FT3
Item No. Deseription Quantity Remarks
CAY0101 L-0 BLADE
SZ2-0002  L-0 AG BKT BLD 44 PCE
- CONCLUDED -

IP7018132




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING1-1,SHIBAURA 1-CHOME,

MINATO-KU, TOKYD 105JAPAN

Customer :

PHONE:TOKYO(03)3457-2418
CABLE:TOSHIBA TOKYO
TELEX:J22587 (TOSHIBA)
FACSIMILE:TOKYO(03)3457-4792

USA INTERMOUNTAIN POWER SERVICE (XUIN2)

Page 1

PACKING LIST

Works: KEIHIN PRODUCT OPHRATIONS

Manufacturing No. M246152

Date; JUL. 14, 2010

- CONCLUDED -

bCase No. INT2-TSB-T-009 Packing Style: CASE Invoice No.
Net Weight: 720 KGS Dimension: 170 X 112 % 126 CM
Gross Weight: 1, 600 K68 Dimension: 5.8 X% 3.7 % 4.1 FT
INet Weight; 1, 587 LBS M'ment: 2.39% M3
Gross Weight: 2, 205 LBS M'ment: 84. 719 FT3
Item No. Description Guantity Remarks
CAVO101 L~0 BLADE
SZ-0004  L-0 BG BKT BLD 44 PCE

IP7018133



TOS

HIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1-~1.SHIBAURA 1-CHOME,

PHONE:TOKYO(03)3457-2416
CABLETOSHIBA TOKYO
TELEX:J22587 (TOSHIBA)

MINATO-KU,TOKYC 105.JAPAN FACSIMILETOKYO(D3)3457-4792 Pags 1
Customer : USA INTERMOUNTAIN POWER SERVICE  (XUINZ)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS [Manufacturing No. M246152 Date: JUL. 14, 2010
Case No. INTZ2-TSB~T-010 Packing Style: CASE Invoice No.
INst Weight: 720 KGs Dimension: 170 X 112 X 126 CM
Gross Weight: 1,000 KGE Dimension: 56 X 3.7 X 4.1 FT
Net Weight: 1, 587 LBS M'ment: 2.399 M3
Gross Weight: 2, 206 L.BS Mment: 84.719 FT3
Item No. Description Quantity Remarks
CAV0101 L-0 BLADE
8Z-0004 L0 BG BKT BLD 44 PCE
-~ CONCLUDED ~

IP7018134




TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1-1,8HIBAURA 1-CHOME,

PHONETOKYO(03)3457-2416
CABLETTOSHIBA TOKYO
TELEXnJ22587 (TOSHIBA}

MINATO-KU,TOKYO 105,JAPAN FACSIMILE:TOKY0(03)3457-4792 Paga 1
Customer : USA INTERMOUNTAIN POWER SERVICE  (XUINZ)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS [Manufacturing No. M246152 Date: JUL. 20, 2010
Case No. INT2-TSB-T-013 Packing Style: CASE Invoice No.
MNet Weight: 50 KGS Dimenslon: 106 X 70 X 38 CH
Gross Weight: 90 KGS Dimension: 3.4 X 2.3 X .3 FT
Net Weight: 110 LBS M'ment: 0.287 M3
Gross Weight: 198 LBs M’'ment: 10,136 FT3
ftem No. Description Quantity Remarks
CAVO101 L-0 BLADE
§7-0007  L-0 BKT BLD (YOBI) T 3 PCE
-~ CONCLUDED -

IP7018135



TOSHIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1-1,SHIBAURA 1-CHOME,

PHONE:TOKYO{03)3457-2418
GABLE:TOSHIBA TOKYO
TELEX:J22587 (TOSHIBA)

MINATO-KU, TOKYC 105JAPAN FACSIMILE TOKYO(03)3457-4792 Page 1
Customer : USA, INTERMOUNTAIN GENERATING S  (XUIN2)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS |Menufacturing No. M246152 Date:  JUL. 23, 2010
Cese No. INT2-TSB-T-014 Packing Style: CASE Invoice No.
Net Weight: 740 KGS Dimension: 182 X 142 X 72 CM
Gross Weight: 4980 KGS Dimension: 6 X 4.7 % 2.4 FT
Nt Weight: 1,631  LBS M’ment: 1.861 M3
foross weight: 2,161 LBS M’ment: 65.720 FT3
Item No. Description Quantity Remarks
CAVO101 BKT PARTS
SZ-0019 L—-0AT COVER SGMENT 88 PCS
82-0020 L-0AT COVER SGMENT (L) 3 PCS
52-0021 L-0AG COVER SGMENT 88 PCS
sz—-oozz L-0AG COVER SGMENT (L) 3 PCS
SZ-0023 L-OBT COVER SGMENT 88 PCS
SZ-0024 L-0BT COVER SGMENT (L) 3 PCS
SZ-0025 L-0BG COVER SGMENT 88 PCS
SZ-0026 L-0BG COVER SGMENT (L) 3 PCS
SZ-0027 L-GCT COVER SGMENT 88 PCS
SZ-0028 L-0CT COVER SGMENT (L) 3 PCS
$7-0029 L-0CG COVER SGMENT 88 PCS
SZ-0030 L-0CG COVER SGMENT (L) 3 PCS
SZ-0031 L-0AT BKT PIN (L) +0.2MM 88 PCS
SZ-0032 L-0AT BKT PIN (M) +0.2MM 88 PCS
SZ-0033 L—OA’i‘ BKT PIN (S) +0.2HM 88 PCS
SZ-0034 L~0AT BKT PIN (L) +0.4MM 20 PCS
SZ-0035 L-0AT BKT PIN (M) +0.4MM 20 PCS
- TO BE CONTINUED -

IP7018136




TOSHIBA

TOSHIBA CORPORATION
TOSHIBA BUILDING.1-1,SHIBAURA 1-CHOME, TELEX.J22587 (TOSHIBA)

MINATO-KUTOKYO 105,JAPAN

Customer :

USA, INTERMOUNTAIN GENERATING S

PHONETOKYO(03)3467-2418
CABLETOSHIBA TOKYQ

FACSIMILETOKYO{03)3457-4792
(XUINZ)

Page A

PACKING LIST

Works: KEIHIN PRODUCT OPERATIONS |Menufacturing No. M246152

Date: JUL, 23, 2010

- TO BE CONTINUED ~

Case No. INT2-TSB~T-014 Packing Style: invoice No.

Net Weight: Dimension:

aross Weight: Dimension;

Net Weight: M'ment:

Gross Weight: M’ment:

Item No. Description Quantity Remarks

SZ-0036 L-OAT BKT PIN (S) +0.4MM 20 PCS
SZ-0037 L-0AT BKT PIN (L) +0.6MM 10 PCS
SZ-0038 L-OAT BKT PIN (M) +0. 6MM 10 PCS
S7-0039 L~0AT BKT PIN (5) +0.6MM 10 PCS
SZ-0040 L~0AT SLEEVE 88 PCS
S7-0041 L-0AG BKT PIN (L) +0.2MM 88 PCS
SZ-0042  L-0AG BKT PIN (M) +0.2HM 88 PCS
SZ-0043 L-0AG BKT PIN (8) -+0.2MM 88 PCS
$7-0044 L-0AG BKT PIN (L) +0.4MM 20 PCS
SZ-0045 L-0AG BKT PIN () +0.4MM 20 PCS
SZ-0046 L-0AG BET PIN (5) +0.4MM 20 PCS
SZ-0047 L-0AG BKT PIN (L) +0.6MM 10 PCS
57-0048 L-0AG BKT PIN (M) +0.6MM 10 PCS
SZ-0049 L-0AG BKT PIN (S) +0.6MM 10 PCS
$7-0060 L-0AG SLEEVE 88 PCS
SZ-0051 L-0BT BKT PIN (L) +0.2MM 88 PCS
$Z-0052 L~0BT BKT PIN (M) +0.2MM 88 PCS
SZ-0053 L-OBT BKT PIN (S) +0, 2MM 88 PCS

IP7018137




TOSHIBA

TOSHIBA CCRPORATION
TOSHIBA BUILDING,1-1,SHIBAURA 1-CHOME,

PHONETOKYO(03)3457-2418
CABLE-TOSHIBA TOKYO
TELEX:J22587 (TOSHIBA)

MINATO-KU TOKYO 105JAPAN FACSIMILE: TOKY(O({03)3457-4792 Page 3
Customer : USA, INTERMOUNTAIN GENERATING S  (XUIN2)
PACKING LIST
Works: KEIHIN PRODUCT OPERATIONS [Monufacturing No. M246152 Date:  JUL. 23, 2010
Case No. INT2-TSB-T-014 Packing Style: Invoice No.
INet Weight: Dimension:
Gross Weight: Dimension:
INst Weight: M'ment:
Gross Weight: M'ment:
Item No. Description Guantity Remarks
SZ-0054 L~0BT BET PIN (L) +0.4MM 20 PCS
8Z-0055 L-0BT BKT PIN (M) +0.4MM 20 PCS
S7-0056 L-OBT BKT PIN (S) +0.4MM 20 PCS
S7-0087 L-OBT BKT PIN (L) +0.GMM 10 PCS
SZ-0058 L-OBT BKT PIN () +0.6MM 10 PCS
$7-0059 L-0BT BKT PIN (S) +0. 6MM 10 PCS
SZ-0060 L-0BT SLEEVE 88 PCS
SZ-0061 L-0BG BKT PIN (L) +0.2MM 88 PCS
SZ-0062 L-0BG BKT PIN (M) +0. 2MM 88 PCS
SZ-0063 L~0BG BKT PIN (S) +0.2MM 88 PCS
S7-0064 L-0BG BKT PIN (L} +0.4MM 20 PCS
S7Z-0065 L~0BG BKT PIN (M) +0.4MM 20 PCS
S7-0066 L-0BG BKT PIN (S) +0, 4MM 20 PCS
SZ-0067 L-0BG BKT PIN (L) +0.6MM 10 PCS
SZ-0068 L-0BG BKT PIN (M) +0.6MM 10 PCS
SZ-0069 L-0BG BKT PIN (8) +0.6MM 10 PCS
SZ-0070 L~0BG SLEEVE 88 PCS
~ TO BE CONTINUED -

IP7018138



TOS

HIBA

TOSHIBA CORPORATION

TOSHIBA BUILDING,1-1.SHIBAURA 1-CHOME,

MINATO-KUTOKYO 105 JAPAN

Customer :

USA, INTERMOUNTAIN GENERATING §

PHONE:TOKYO(03)3457-2416
CABLETOSHIBA TOKYO

TELEX:J22587 (TOSHIBA)

FACSIMILETOKYO(03)3487-4792

(XUIN2)

Page 4

PACKING LIST

Works: KETHIN PRODUCT OPERATIONS

Manufacturing No. M2486152

Date: JUL. 23, 2010

IC_ase No. INT2-TSB-T-014 Packing Style: Invoice No.

[Net Weight: Dimension:

Gross Weight: Dimension:

Net Weight: M’ment:

Gross Welght: M'ment:

[tem No. Description Quantity Remarks
SZ-0071 L-0CT BKT PIN (L) +0.2MM 88 PCS
S2-0072 L-0CT BKT PIN (M) +0.2MM 88 PCS
S7-0073 L-0CT BKT PIN (S).+0. 2MM 88 PCS
SZ-0074 L-0CT BKT PIN (L) +0.:4MM 20 PCS
82-0075 . L-0CT. BXT PIN (M) +0.v4sm: 20 PCS
-8Z-0076 L-0CT BKT PIN (8) +0. 4 20 PCS
-87-0077 L-0CT BKT PIN (L) +0.A6ym 10 PCS
SZ-0078 L-0CT BKT PIN (M) +0. 6MH 10 PCS
SZ-0079 L-0CT BKT PIN (S) +0.6MM 10 PCS
SZ-0080 L-0CT SLEEVE 88 PCS
S2-0081 L-0CG BKT PIN (L) +0.2MM 88 PCS
SZ-0082 L-0CG BKT PIN (M) +0.2MM 88 PCS
SZ-0083 L-0CG BKT PIN (S) +0, 2MM 88 PCS
SZ-0084 L-0CG BKT PIN (L) +0. 4MM 20 PCS
SZ-0085 L-0CG BKT PIN (M) +0.4MM 20 PCS
SZ-0086 L-0CG BKT PIN (S) +0, 4 20 Pcé
SZ-0087 L-0CG BKT PIN (L) +0.6MM 10 PCS
S7-0088 L-0CG BKT PIN () +0.6MM 10 PCS
- T0 BE CONTINUED -

IP7018139



TOSHIBA

PHONE:TOKYO(03)3467-2416

TOSHIBA CORPGRATION CABLETTOSHIBA TOKYO
TOSHIBA BUILDING,1-1.8HIBAURA 1~CHOME, TELEX:J22587 (TOSHIBA)

MINATO-KUTOKYO 106 JAPAN
USA, INTERMOUNTAIN GENERATING 8  (XUIN2)

Customer :

FACSIMILE:TOKYQ(03)3457-4792

Pagse 5

PACKING LIST

Works: KEIHIN PRODUCT OPERATIONS [Manufacturing No. M246152 Date: JUL. 23, 2010
Case No. INT2-TSB~T-(14 Packing Style: Inveice No.
Net Weight: Dimension:
Gross Weight: Dimension:
Net Weight: M ment:
Gross Weight: M ment:
Item No. Description Cluantity Remarks
SZ-0089 L~0CG BKT PIN (8) +0.6MM 10 PCS
SZ2~-0090 L~0CG SLEEVE 88 PCS
~ CONCLUDED -

IP7018140
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1GS09-03 LP Turbine Last Stage Bucket Replacement Proposals Evaluation

Toshiba MDA, TurboCare GE (a) GE (b)
CGuoted Price 9,994,000 11,506,504 14,196,553 14,504,000 14,998,000
difference - 1,512,504 4,202,553 4,510,000 5,004,000
Evaluated Price’ 10,073,000 11,585,504 13,954,000 14,448,000
difference = 1,512,504 3,881,000 4,375,000
Replacement Buckets 6,878,000 na 9,120,000 11,380,000 11,380,000
difference - 2,242,000 4,502,000 4,502,000
installation 2,704,000 na 4,487,107 2,612,000 3,106,000
difference 92,000 1,875,107 - 494,000
Rotor NDT 373,000 380,016 538,146 382,000
difference - 7,016 165,146 9,000
Spare LSB's 39,000 not offered 51,300 65,000
Schedule 28 days 30 days 30 days 30 days 30 days
Penalty $2,000/hr >30days | $10,000/hr >32 days | $10,000/hr >32 days| $10,000/hr >32 days
maxirmium penalty 35.2 days 35 days
499,700 1,450,400
Bonus $2,000/hr <26 days | $10,000/hr <28 days |$10,000/mr <28 days| $10,000/hr <28 days| $10,000/hr <28
maximum bonus 20.8 days 25 days 25 days
499,700 1,450,400 1,450,400

Rotor Torsional Frequency
Analysis

included in quote

included in quote

included in quote

included in quote

included in quote

Eng Study for Increased
Steam Flow (not required)

na

na

na

550,000

550,000

Bucket Design

Toshiba upgraded GE
design (CC with loose

Hitachi CCB integral
cover & tie-boss

GE redesign tuned
{0 avoid resonance

Original Jethete
design with EBW

Original Jethete
design with EBW

covers and slesves) freq at tip area shields added shields added
installed Rows (30" LSB) 85 »200
;‘elg)oﬁt Rows (30" LSB USA 16 48
Manufacture Location Toshiba GE Turbine Toshiba GE Turbine

Components - Japan

Hitachi - Japan

TurboCare -~ USA

Components - Japan

Forging Location

Wixi Turbine Blade Co. -

China or Canton - USA

Japan

USA

USA

USA




¢cv1810.dl

1GS09-03 LP Turbine Last Stage Bucket Replacement Proposals Evaluation

Toshiba MDA TurboCare GE (8) GE (b)
installation ReGenco MDA GE GE
Pin Removal - 3 Hilii shots/pin Hilti shots on 15% of

included, drilling extra,
milling removal
available

pins (238 pins/unit)
included, drilling extra

5% stuck pin removal
(79 pins/unit)
included

cut all buckets,
mill out dovetails

Stuck pin removal costs

5% (79/unit) 73,000 79,000 - -

10% (158/unit) 158,000 158,000 94,800 -

15% (238/unit) 238,000 238,000 189,600 -

> 15% {destructive removal) 513,760 494,000 -

Payment Schedule

confract execution 15%
bucket shipment 60%
bkts received on-site 20%
completion of install 5%

(1) Evaluated Price is the quoted price adjusted for 30 day installation bonus/penaities, 5% stuck pin removal, and engineering
studies not requested in the specifications.

Toshiba referrences:

Kelly Stemmier, Machinery Services Fleet Engr, 610-657-1703, Montour U1 LP retrofits, 4 rows 30" LSB's on GE G3, 2008.
Randall Moyer, Station Planner & Turbine Engr, 717-266-7583, Brunner Island U3 LP retrofits, 4 rows 30" LSB's on GE G3, 2008.

GE options:

a. new ebw shielded buckets, old buckets removed by driving all pins out.
b. new ebw shielded buckets, destructive removal of old buckets by cutting and milling.
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1GS09-03 LP Turbine Last Stage Bucket Replacement Proposals Evaluation

Toshiba MDA TurboCare GE (a) GE (b)
Quoted Price 9,994,000 11,506,504 14,196,553 14,504,000 14,998,000
difference - 1,512,504 4,202,553 4,510,000 5,004,000
Evaluated Price’ 10,073,000 11,585,504 13,854,000 14,448,000
difference - 1,512,504 3,881,000 4,375,000
Replacement Buckets 6,878,000 na 9,120,000 11,380,000 11,380,000
difference - 2,242,000 4,502,000 4,502,000
Installation 2,704,000 na 4,487,107 2,612,000 3,106,000
difference 92,000 1,875,107 - 494 000
Rotor NDT 373,000 380,016 538,146 382,000
difference - 7,016 165,146 9,000
Spare LSB's 38,000 not offered 51,300 85,000
Schedule 28 days 30 days 30 days 30 days 30 days
Penalty $2.,000/hr »30days $10,000/hr »32 days | $10,000/hr »32 days| $10,000/hr »>32 days
maximium penalty 35.2 days 35 days
499,700 1,450,400
Bonus $2,000/hr <26 days | $10,000/hr <28 days | $10,000/hr <28 days| $10,000/hr <28 days | $10,000/hr <28
maximurm bonus 20.8 days 25 days 25 days
499,700 1,450,400 1,450,400

Rotor Torsional Freguency
Analysis

included in quote

included in quote

included in quote

inciuded in quote

included in quote

Eng Study for Increased
Steam Flow {(not required)

na

na

na

550,000

550,000

Bucket Design

Toshiba upgraded GE
design (CC with loose

Hitachi CCB integral
cover & ile-boss

GE redesign tuned
fo avoid resonance

Original Jethete
design with EBW

Original Jethete
design with EBW

covers and sleeves) freq at tip area shields added shields added
installed Rows (30" LSB) 85 >200
Zityr;)ﬁt Rows (30" LSB USA 16 48
Manufacture Location Toshiba GE Turbine Toshiba GE Turbine

Components - Japan

Hitachi - Japan

TurboCare - USA

Components - Japan

| Forging Location

Wixi Turbine Blade Co. -

China or Canlon - USA

Japan

USA

USA

USA
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1GS09-03 LP Turbine Last Stage Bucket Replacement Proposals Evaluation

Toshiba MDA, TurboCare GE (a) GE (b)
Instaliation ReGenco MDA GE GE
Pin Removal - 3 Hilti shots/pin Hilti shots on 15% of 5% stuck pin removal cut all buckets,
included, drilling exira, |pins (238 pins/unit) (79 pins/unit) mill out dovetails
milling removal included, drilling exira included
available
Stuck pin removal costs
5% (79/unit) 79,000 79,000 - -
10% (158/unit) 158,000 158,000 94,800 -
15% {(238/unit) 238,000 238,000 189,600 -
> 15% (destructive removal) 513,760 494,000 -
Payment Schedule
contract execution 15%
bucket shipment 60%
bkts received on-site 20%
completion of insiall 5%

{1) Evaluated Price is the quoted price adjusted for 30 day installation bonus/penalties, 5% stuck pin removal, and engineering
studies not requested in the specifications.

Toshiba referrences:

Kelly Stemmier, Machinery Services Fleet Engr, 610-657-1703, Montour U1 LP retrofits, 4 rows 30" LSB's on GE G3, 2008.
Randall Moyer, Station Planner & Turbine Engr, 717-266-7583, Brunner Island U3 LP retrofits, 4 rows 30" LSB's on GE G3, 2006.

a. new ebw shielded buckets, old buckets removed by driving all pins out.
b. new ebw shielded buckets, destructive removal of old buckets by cutting and milling.




